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American  Association  of  Economic  Entomologists 


The  thirty-second  annual  meeting  of  the  American  Association  of 
F>onomic  Entomologists  was  held  in  the  Girls  Gymnasium,  Soldan 
High  School,  St.  Louis,  Mo.,  December  31,  1919,  and  January  1  and 
2.  1920. 

The  meeting  was  called  to  order  at  10.20  a.  m.,  December  31,  by 
Prw»ident  W.  C.  O'Kane,  and  the  annual  reports  and  preliminary 
business  was  transacted  during  that  session.  In  the  afternoon  of  the 
same  day,  a  program  of  papers  was  presented  and  the  annual  address 
of  the  President  was  delivered  at  2.30  p.  m.  On  the  same  evening, 
(he  Section  on  Apicxilture  held  its  meeting  when  papers  were  presented 
and  three  reels  of  moving  picture  films  were  exhibited.  The  Associa- 
tion resumed  its  sessions  on  Thursday  morning,  Januar>'  1,  and  in  the 
afternoon  the  Section  on  Horticultural  Inspection  presented  its 
program. 

On  Thursday  evening  a  dinner  was  held  at  the  Missouri  Athletic 
dub,  at  which  over  eighty  entomologists  were  present.  At  the 
clone  of  the  dinner  President  O'Kane  introduced  Dr.  Howard  who 
presided  in  a  ver>'  agreeable  way.  He  read  a  letter  that  he  had  recently 
received  from  Dr.  Josef  Jablonowski,  from  Budapest,  which  was  a 
pleasant  surpri^  to  all  the  members  present.  He  also  introduced  past 
pm«idents  Forbes,  Osbom,  Marlatt,  Felt,  Britton,  Parrott  and  Ball, 
who  responded  with  appropriate  remarks. 

Mr.  Arthur  Gibson,  the  only  entomologist  present  from  Canada, 
was  called  on  and  made  an  appropriate  response. 

The  occasion  throughout  was  a  very  pleasant  one  for  all  the 
members. 
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The  Association  progf^iu^&s  continued  on  Friday  morning,  January 
2,  and  in  the  afternoob  papers  were  presented  and  the  business  session 
was  held.         .••/:*•.*** 

The  bu^es^  proceedings  form  Part  I  of  this  report  and  the  addresses, 
papers  J.  ^nd;discussions  Part  II. 

Th^'^dceedings  of  the  Section  on  Apiculture  and  on  Horticultural 
Insp^Jstion  will  be  prepared  and  published  by  the  Sectional  Secretaries 
l'^  part  of  this  report. 

PART  I.    BUSINESS  PROCEEDINGS 

The  meeting  was  called  to  order  by  President  W.  C.  O'Kane,  at 
10.20  a.  m.,  Wednesday,  December  31,  1919.  About  150  members 
and  visitors  attended  the  sessions.     The  following  were  present: 


C.  N.  Ainslie,  Sioux  City,  Iowa. 
George  G.  Ainslie,  Knoxville,  Tenn. 
R.  H.  Allen,  Boston,  Mass. 
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G.  G.  Becker,  Fayetteville,  Ark. 
G.  M.  Bentley,  Knoxville,  Tenn. 
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S.  C.  Chandler,  Carbondale,  HI. 
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E.  C.  Cotton,  Columbus,  Ohio. 
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George  A.  Dean,  Manhattan,  Kan. 
M.  L.  Dean,  Olympia,  Wash. 
O.  D.  Deputy,  Laredo,  Texas. 
E.  H.  Dusham,  State  College,  Pa. 
E.  P.  Felt,  Albany,  N.  Y. 
H.  L.  Flackler,  Knoxville,  Tenn. 
W.  P.  Flint,  Urbana,  HI. 
S.  A.  Forbes,  Urbana,  HI. 
S.  B.  Fracker,  Madison,  Wis. 

B.  B.  Fulton,  Corvallis,  Ore. 
Arthur  Gibson,  Ottawa,  Canada. 
P.  A.  Glenn,  Urbana,  HI. 

James  C.  Goodwin,  Gainesville,  Fla. 
H.  A.  Gossard,  Wooster,  Ohio. 
J.  E.  Graf,  Puente,  Cal. 
Samuel  A.  Graham,  St.  Paul,  Minn. 

D.  W.    Grimes,    Agricultural    College, 
Miss. 


R.   W.    Hamed,   Agricultural   College, 

Miss. 
Leonard  Haseman,  Columbia,  Mo. 
W.  P.  Hayes,  Manhattan,  Elan. 
T.  J.  Headlee,  New  Brunswick,  N.  J. 
Glenn  W.  Herrick,  Ithaca,  N.  Y. 
E.  J.  Hoddy,  Knoxville,  Tenn. 
H.  E.  Hodgkiss,  State  College,  Pa. 
W.  A.  Hoffman,  Washmgton,  D.  C. 
W.  E.  Hoffmann,  Lawrence,  Kan. 
W.  J.  Holland,  Pittsburgh,  Pa. 
W.  O.  HoUister,  Kent,  Ohio. 
J.  L.  Horsfall,  Dubuque,  Iowa. 
J.  S.  Houser,  Wooster,  Ohio. 
L.  O.  Howard,  Washmgton,  D.  C. 
H.  B.  Hungerford,  Lawrence,  Kan. 
H.  G.  Ingerson,  Columbus,  Ohio. 
Dwight  Isely,  Washington,  D.  C. 
V.  L.  Kellogg,  Washington,  D.  C. 
E.  G.  Kelly,  Manhattan,  Kan. 
C.  H.  Kennedy,  Columbus,  Ohio. 
H.   H.   Kimbidl,   Agricultural   College, 

Miss. 
J.  L.  King,  Harrisburg,  Pa. 

E.  J.  Kraus,  Madison,  Wis. 

J.   M.  Langston,   Agricultural  College, 

Miss. 
W.  H.  Larrimer,  West  Lafayette,  Ind. 

F.  H.  Lathrop,  Corvallis,  (>e. 
R.  W.  Leiby,  Raleigh,  N.  C. 

R.    N.    Lobdell,    Agricultural    College, 

Miss. 
Stewart  Lockwood,  Agricultural  College, 

N.  D. 
C.  L.  Marlatt,  Washington,  D.  C. 
J.  W.  McColloch,  Manhattan,  Kan. 


Febnimry,  '20] 


BUSINESS  PROCEEDINGS 


8 


C.  L.  MetcAlf,  Columbus,  Ohio. 

Z.  P.  Metcalf,  Wwi  Raleigh,  N.  C. 

J.  H.  Montgomery,  Gainesville,  Fla. 

Edna  Mother,  Albuquerque,  N.  M. 

Henry  Nets,  Ames,  Iowa. 

Wilmon  Newell,  Gainesyille,  Fla. 

F.  M.  CTByme,  Gainesrille,  Fla. 

W.  C.  (XKane,  Duriiam,  N.  H. 

Herbert  OBbom,  Columbus,  Ohio. 

Raymond  C.  Osbum,  Columbus,  Ohio. 

F.  B.  Paddock,  Ames,  Iowa. 

H.  R.  Painter,  Webster  Groves,  Mo. 

J.  R.  Parker,  Boieman,  Mont. 

R.  R.  Parker,  Boseman,  Mont. 

P.  J.  Parrott,  Geneva,  N.  Y. 

Edith  M.  Patch,  Orono,  Me. 

L.  M.  Ptetrs,  Morgantown,  W.  Va. 

F.  C.  Pellett,  Hamilton,  IlL 

Ahrah  Peterson,  New  Brunswick,  N.  J. 

W.  D.  Pierce,  Denver,  Colo. 

W.  A.  Price,  Lafayette,  Ind.' 

Geoffoe  H.  Rea,  Ithaca,  N.  Y. 

H.  J.  Reinhard,  College  SUtion,  Texas. 

W.  A.  Riley,  St.  Paul,  Mmn. 

J.  M.  Robinson,  Auburn,  Ala. 

A.  G.  Ruggles,  St.  Paul,  Minn. 


W.  E.  Rumsey,  Morgantown,  W.  Va. 

V.  I.  Saffo,  Louisville,  Ky. 

J.  G.  Sandov,  Harrisburg,  Pa. 

E.  R.  Sasscer,  Washington,  D.  C. 

A.   F.   Satterthwait,   Webster   Groves, 

Mo. 
W.  J.  Schoene,  Blacksburg,  Va. 

E.  E.  Scholl,  Austin,  Texas. 
V.  E.  Shelford,  Urbana,  HI. 
Franklin  Sherman,  Jr.,  Raleigh,  N.  C. 

F.  L.  Simanton,  Benton  Harbor,  Mich. 
O.  I.  Snapp,  Agricultural  CoUegs,  Miss. 

E.  W.   Stafford,   Agricultural  College, 
Miss. 

Frank  Stirling,  Gainesville,  Fla. 
K.  C.  Sullivan,  Columbia,  Mo. 
M.  H.  Swenk,  Lincoln,  Neb. 
M.  C.  Tanquary,  Manhattan,  Kan. 
L.  R.  Taft,  East  Lansing,  Mich. 

F.  L.  Thomas,  Auburn,  Ala. 
James  Troop,  Lafayette,  Ind. 

W.  R.  Walton,  Washington,  D.  C. 
H.  R.  Watts,  Knoxville,  Tenn. 
R.  L.  Webster,  Ithaca,  N.  Y. 
C.  A.  Weigel,  Washington,  D.  C. 
R.  D.  Whitmarsh,  MUwaukee,  Wis. 


President  W.  C.  O'Kane:  The  meeting  will  please  come  to  order. 
We  will  listen  to  the  Secretary's  report. 

Secretary  A.  F.  Burgess:  Before  reading  the  report,  I  would  like 
to  make  a  short  statement  which  may  be  of  interest  to  some  of  the 
members. 

Sixteen  years  ago  this  Association  met  at  St.  Louis.  This  was  the 
first  year  that  the  speaker  acted  as  your  Secretar>\  At  that  meeting, 
the  records  show  that  there  were  on  the  rolls  91  active,  43  associate 
and  41  foreign  members,  or  a  total  membership  of  175.  The  present 
membership  is  566,  which  indicates  how  we  have  grown.  At  the  St. 
Louis  meeting  sixteen  years  ago,  29  members  were  present.  Today 
over  100  have  registered. 

REPORT  OF  THE  SECRETARY 

At  the  time  of  the  Baltimore  meetinic,  the  total  menilienhip  of  the  .Aj»ociatioii 
WMi  553:  active  164,  aaeociate  340,  and  foreifcn  48.  At  that  meeting,  one  acti\*e 
and  four  aatociate  memlwre  migned,  and  5^\  mere  trannferreil  from  the  amociate  to 
the  active  roll.  During  the  year,  17  aaeociate  meml>eni  have  U*<*n  dn>i>|ied  and  ooe 
aaociate  and  one  foreign  memlier  have  died.  Thirty-«even  aiwociate  membcfs 
were  elected  at  the  Baltimore  nieeting  and  one  was  reinstated.  The  present  member- 
•hip  totab  .V)6,  and  included  216  active,  303  ai«ociate.  and  47  foreign.  The  net  gain 
for  the  year  haa  been  13  memljers. 

Mar  21,  1916,  Prof.  A.  Porchinaki,  Minister  of  Agriculture,  PHrogrmd,  Ru«ia, 
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died.  He  has  been  a  foreign  member  of  this  Association  for  many  years,  but  the 
news  of  his  death  was  received  recently. 

On  September  30, 1919,  Patricio  P.  Cardin,  an  associate  member  of  this  Association, 
died  as  the  result  of  an  operation  for  kidney  trouble.  He  was  a  graduate  of  the 
Massachusetts  Agricultural  College,  and  had  been  canying  on  entomological  work 
in  Cuba  for  a  number  of  years.  His  early  death  was  deeply  regretted  by  all  those 
who  were  acquainted  with  him  and  the  work  which  he  was  carrying  on. 

The  Pacific  Slope  Branch  of  this  Association  held  its  fourth  annual  meeting  at 
Mission  Inn,  Riverside,  Cal.,  May  28,  1919.  Forty-seven  members  and  visitors 
were  present.  There  was  the  largest  attendance  at  this  meeting  of  any  that  has  been 
held  by  this  branch.  An  excellent  program  was  presented  which  is  printed  in  full  in 
the  August  number  of  the  Journal. 

During  the  past  yeac  a  number  of  copies  of  Banks  index  to  the  literature  of  Economic 
Entomology  have  been  sold.  The  expenses  in  connection  with  this  project  have  been 
very  light,  so  that  it  has  been  possible  to  return  $200  to  the  Association  fund.  At 
the  present  time  the  index  account  owes  the  Association  fund  $100,  and  if  sales 
continue  throughout  the  coming  year,  it  should  be  possible  to  pay  back  this  amount. 

The  honor  roll  of  the  members  of  the  Association  who  served  in  the  Great  War 
was  published  in  the  February  issue  of  the  Journal.  Since  that  time  the  Secretary 
has  been  advised  of  two  members  whose  names  did  not  appear  on  that  roll,  namely: 
Albert  Hartzell,  who  served  in  the  United  States  Army,  and  George  H.  Corbett, 
who  served  as  a  lieutenant  in  the  British  Army.  It  is  regretted  that  the  information 
was  not  at  hand  so  that  these  names  could  have  been  placed  on  the  original  roll 
when  it  was  published. 

The  Journal  of  EcoNounc  Entomology 

At  the  Bal'-imore  meeting,  a  special  committee  was  appointed  to  consider  the  finan- 
cial situation  in  connection  with  the  Journal.  This  committee  reported  that  the 
Journal  should  be  kept  at  approximately  the  same  size  as  during  the  previous  year; 
that  authority  be  given  to  use  $500  from  the  general  funds  of  the  Association,  if  this 
amoimt  was  necessary,  and  to  secure  contributions  amounting  to  $100,  the  same  to 
be  repaid  in  subscriptions  to  the  Journal  in  future  years.  These  recommendations 
of  the  committee  were  adopted  by  the  Association  and  it  was  voted  that  the  price  of 
the  Journal,  beginning  with  the  year  1920,  be  fixed  by  the  executive  conunittee  of 
the  Association.  During  the  meeting,  $160  was  subscribed  by  members  for  the 
Journal  fund.  Of  this  amount,  $60  was  paid  in  during  the  year,  and  advance 
subscriptions  have  been  credited  to  each  subscriber.  The  executive  committee  of 
the  Association  considered  the  financial  condition  of  the  Journal  early  in  the  year, 
and  voted  to  increase  the  price  $1.00  to  all  subscribers,  beginning  January  1,  1920. 

During  the  year  1918,  494  pages  were  published  in  the  Journal;  in  1919,  478 
pages  were  printed.  The  subscription  list  has  increased  materially  during  the  past 
year,  and  an  unusually  large  number  of  back  numbers  have  been  sold.  This  is 
principally  due  to  the  fact  than  an  increase  of  $1.00  a  volume  on  back  numbers  will 
go  into  effect  on  January  1,  and  because  a  considerable  number  of  foreign  subscribers 
have  purchased  back  numbers. 

During  the  year,  the  Secretary  has  transferred  from  the  Association  funds  to  the 
Journal  fund,  $250,  and  with  the  amount  paid  in  by  members  who  contributed  at 
the  last  annual  meeting,  the  funds  have  been  sufficient  to  carry  the  Journal  through 
the  year  with  a  comfortable  balance.  The  future  of  the  Journal  would  be  assured 
Mid  it  would  probably  now  be  on  a  selfnsupporting  basis  were  it  not  for  the  fact  that 

Q  cost  of  printing  has  just  been  advanced  25  per  cent.    This  is  our  largest  single 

"  expenditure  and  an  advance  at  this  rate  on  our  present  subscription  list 

increase  in  cost  of  production  of  at  least  75  cents  for  each  subscriber. 


Febnivy, 'aOl 
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Owing  to  thit  ocmdition  «nd  to  the  probability  that  further  increases  in  cost  of  pro- 
dudng  the  Journal  may  be  made  at  any  time  without  notice,  it  is  recommended 
that  authority  be  g;iven  to  increase  the  price  of  the  Journal  on  or  before  July  1, 
1920,  if  oooditioos  during  the  first  half  of  the  coming  year  appear  to  mske  this  course 
neccasary.  Any  increase  m  rate  during  the  year  1920,  would,  of  course,  not  be 
effective  untU  January  1,  1921. 

Association  Statement 

Balance  in  Treasury,  December  10,  1918 

By  amount  received  from  dues,  1919 

By  amount  received  from  interest  in  Maiden  National  Bank . 
By  amount  received  from  interest,  Melrose  Savings  Bank .  .  . 

By  amount  received  from  interest  $100  Liberty  Bond 

By  amount  received  from  Index  fund 

Piid  stenographic  report  of  1918  meeting ... 

Buttons,  1918  meeting 

Postage 

Printing  programs,  etc 

Telegraph  and  express 

Expenses  of  membership  committee ... 

Expenses  of  Pacific  Coast  Branch 

Transfer  to  Joitrnal  account 

Clerical  work,  Secretary's  office 

One-half  salary  of  Secretary 


$605.17 

616.42 

1058 

14.60 

4.25 

200.00 


Balance,  December  8, 1919 . 


$113  78 

11.14 

58.74 

81.25 

7.28 

3.90 

22.45 

250.00 

49  00 

50  00 

$(VI7  54 
803.48 


Balance  depodted  as  follows: 
Melrose  Savings  Bank .  . 
Maiden  National  Bank 


Journal  Statkment 

Balance  in  Treasury,  Deoeml)er  10,  1918 

By  amount  received  from  subscriptions,  advertising,  etc. 
By  amount  received  from  Association  fuml     . . . 
By  amount  received  from  interest  on  bank  defxisit 
By  amount  received  from  meml>ent,  advanced  |)a>'ment« 

Paid  for  postage 

Paid  for  insurance .... 

Paid  for  printing 

Paid  for  half-tones 

Return  on  subscriptions .  . 

Salary,  Editor 

Cletical  work.  Editor's  office 

One-half  salary  of  Secretary- 
Clerical  work,  Secretar>'*!i  «iffice 

Bakaee.  December  8,  1919. 


depoated  in  Maiden,  Maas.,  National  Bank. 


$1,451.02  $1,451  02 

$172.02 
631.46 


$94  91 

2,413.46 

250.00 

5  07 

60  00 

$55  53 

18  70 
1,K2S  52 

232.64 

19  73 
100  00 

75  00 
50  00 
50  00 


$2,430  12 
393  32 


$2.S23  44   I2.K23 
$303.32 
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Index  Statement 

Balance  in  Treasury,  December  10,  1918 $46.92 

By  amount  received  from  sales  to  December  1,  1919 223 .  35 

Paid  for  cartons $19.85 

Postage 6.00 

Insurance 18.70 

Transfer  to  Association  fund 200.00 


$244.55 
Balance,  December  8,  1919 25.72 


$270.27        $270.27 

Balance  deposited  in  Maiden,  Mass.,  National  Bank $25.72 

Summary 

Balance  on  Index  Account $25.72 

Balance  on  Journal  Account 393 .32 

Balance  on  Association  Account 803 .  48 

One  4 J  per  cent  Liberty  Bond 100 .00 


$1,322.52 
Respectfully  submitted, 

A.   F.   Burgess,  Secretary. 

On  motion  the  report  of  the  Secretary  was  accepted  and  the 
financial  part  referred  to  the  auditing  committee. 

President  W.  C.  O'Kane:  I  will  now  read  the  report  of  the 
Executive  Committee. 

REPORT  OF  THE  EXECUTIVE  COMMITTEE 
European  Cobn  Borer 

Members  of  the  Executive  Committee  have  been  actively  interested  in  furthering 
efforts  to  secure  from  Congress  adequate  funds  with  which  to  prosecute  the  campaign 
against  the  European  Com  Borer. 

In  this  work  yoiu*  President  felt  it  his  duty  to  assist  in  whatever  way  lay  in  his 
power.  With  that  intent  he  visited  Washington  several  times  in  the  early  part  of 
this  year,  in  order  to  help  set  before  Congressional  committees  the  judgment  of  our 
Association  as  to  the  urgent  need  for  adequate  funds,  and  to  fiui;her  the  efforts  of 
the  Biu'eau  of  Entomology  to  secure  such  funds.  In  carrying  out  this  plan  confer- 
ences were  held  with  officers  of  the  Bureau  of  Entomology  and  with  members  of  the 
Senate  and  the  House.  A  special  meeting  of  the  Senate  Committee  on  Agriculture 
was  arranged  by  means  of  which  the  resolution  adopted  by  this  Association  at  its 
last  meeting,  together  with  other  information,  was  brought  officially  before  the 
Committee  and  placed  in  the  records.  Through  the  joint  efforts  of  yoiu*  officers, 
with  the  American  Plant  Pest  Committee,  officers  of  the  Bureau  of  Entomology  and 
the  Secretary  of  Agriculture,  additional  appropriations  were  set  under  way,  but 
were  lost  in  the  filibuster  which  ended  the  Congress  that  adjourned  last  spring. 

National  Research  Council 
In  February  a  communication  was  received  from  the  National  Research  Council 
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I  the  nomination  of  one  of  our  members  to  represent  this  Association  as  a  member 
of  the  Council  in  the  Division  of  Biology  and  Agriculture. 

With  the  approval  of  the  Executive  Committee  the  President  nominated  Mr. 
P.  J.  Parrot t,  as  the  Association's  representative.  Mr.  Parrott  accepted  the  appoint- 
ment and  has  instituted  measures  of  great  interest  and  value  to  the  profession. 

It  is  recommended  that  the  Association  provide  for  regular  and  permanent  repre- 
sentation on  the  Council  by  electing  a  member  to  serve  as  its  representative  for  a 
term  of  three  years,  election  for  such  term  to  take  place  at  this  meeting  in  the  regular 
order,  after  nomination  by  the  nominating  committee. 

Salaries  in  Entomoloot 

The  fact  that  most  professional  men  whose  income  is  in  the  form  of  a  salary  are 
hard  pressed  by  the  increased  cost  of  living  is  too  well  recognised  to  need  proof.  The 
oofxlition  prevails  through  practically  all  salaried  positions  except  those  of  a  oommer- 
ctal  nature. 

Teachers  and  experimenters  have  probably  suffered  more  than  any  other  class 
through  this  unfortunate  state  of  affairs.  This  is  for  several  reasons.  Their  salaries 
were  relatively  low  ten  years  ago,  before  the  rise  in  costs  began.  They  have  necessary 
living  and  professional  standards  to  maintain.  Their  work  is  of  such  nature  that  an 
outside  income  of  a  substantial  character  is  not  usually  possible. 

The  actual  increase  in  cost  of  living  in  the  past  five  years  cannot  l)e  set  down  in 
definite  and  final  figures.  This  is  in  part  l)ecause  commodity  prices  var>'  in  different 
parts  of  the  country,  in  part  for  the  reason  that  the  proportion  to  which  a  given  article 
coteri  into  the  Uving  expenses  of  a  family  varies.  The  rise  in  price  of  these  several 
different  articles  has  been  in  different  degree. 

In  a  prior  study  that  was  made  by  your  President  in  another  capacity  a  year  ago, 
a  oomparisoo  was  drawn  Iwtween  college  salaries  in  general  in  1888  and  those  of  1918; 
aiMi  a  further  comparison  between  commodity  prices  in  those  two  periods.  In 
arri\'ing  at  living  costs,  information  was  asked  of  various  economic  authorities.  The 
average  of  their  statements  indicated  that  the  dollar  which  was  worth  100  cents  in 
1H9H  was  worth  only  45  cents  in  1918.  The  figures  as  to  salary  were  secured  by  a 
rpquest  sent  to  college  authorities.  The  result  of  this  indicated  that  the  average, 
reasonably  competent  head  of  department  received  approximately  12,000  in  1888 
aiMi  approximately  $3,000  in  1918.  In  other  words  in  the  course  of  that  twenty- 
year  period,  living  costs  had  increased  considerably  over  100  per  cent  while  salaries 
had  risen  50  per  cent. 

Taking  a  more  recent  period,  for  comparison  and  setting  up  on  one  hand  the  living 
eostii  of  five  or  ten  years  ago  and  on  the  other  hand  those  of  the  current  yrar,  it  seems 
rranonakile  to  state  that  for  the  salaried  professional  man  the  cost  of  living  in  that 
time  has  doubled. 

In  a  discussion  of  this  subject,  recently  printed  and  distributed  by  Harvard  Uni- 
vrfsity  in  the  course  of  its  campaign  for  increased  endowment,  the  following  state- 
ments occur: 

"The  fact  is  that  this  ideal  toward  which  Harvard  has  striven  during  neariy  three 
hundred  years  is  leM  Ulcely  now  of  attainment  than  ever  before.  Because  of  under- 
payment of  the  teaching  utaff,  Har>'ard  is  threatened  with  the  loss  of  some  of  her 
brilliant  men  and  with  increasing  difficulty  in  replacing  them  with  teachers  of  equal 
calilire. 

"I^lwo  a  man  becomes  a  tracher,  he  does  not  look  forward  to  the  accumulation 
ol  a  fortuoe.  His  dominant  motives  are  love  of  teaching  and  devotion  to  the  aims 
of  scholarship.  He  must.  h<?wever,  have  a  material  basis  for  the  realisation  of  his 
ideal,  namely,  a  competence  sufficient  to  insure  a  hving  conforming  to  the  modes! 
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standards  of  academic  life,  the  means  of  enjoying  family  life,  and  a  reasonable 
provision  for  the  assistants  and  the  equipment  necessary  for  the  economic  use  of 
his  time  and  energy." 

The  scale  of  salary  prevailing  in  the  Faculty  of  Arts  and  Science  at  Harvard  Uni- 
versity is  given  as  follows: 

Instructors,  $1,200  to  $1,500;  assistant  professors  $2,500  to  $3,000;  professors 
$4,000  to  $5,500. 

The  booklet  issued  by  the  University  further  says: 

"On  this  salary  basis  teachers  at  Harvard  with  the  highest  scholarly  attainments 
and  with  imusual  teaching  ability  cannot  afford  to  remain  today  unless  they  have 
private  incomes  or  earn  money  by  outside  work. 

"It  is  safe  to  say  that  90  per  cent  of  the  teachers  at  Harvard  cannot  live,  without 
personal  sacrifice,  on  the  salaries  paid  them  for  teaching. 

"Harvard  may  expect  loyalty  from  her  teachers, but  she  should  not  expect  eco- 
nomic martyrdom. 

"The  young  scholars,  who  should  be  the  professors  of  tomorrow,  stand  between 
two  alternatives.  One  is  three  years  of  additional  labor  and  a  considerable  invest- 
ment before  they  can  become  Doctors  of  Philosophy  and  thus  qualify  as  university 
teachers.  The  other  is  the  world  outside  the  college.  .  .  .  They  see  at  the  end 
of  seven  years  of  study  $1,200  a  year,  slow  advancement  and  a  station  in  the  economic 
scale  lower  than  waiters,  policemen,  chauffeurs  or  street  cleaners." 

The  salary  scale  now  prevailing  at  Harvard  University,  which  is  the  subject  of  the 
above  statements,  is  materially  larger  than  that  in  effect  in  a  large  proportion  of  our 
colleges  and  universities  or  in  oiu*  state  or  federal  bureaus.  Living  costs  in  Cam- 
bridge, Mass.,  are  approximately  the  same  as  those  in  some  other  localities  and  are 
larger  than  costs  in  the  middle  west  and  the  far  west.  The  condition  of  teachers 
and  experimenters,  as  described  in  the  Harvard  publication,  obviously  applies  in 
general  elsewhere.  The  following  letter  is  one  among  several  received  by  your 
Executive  Committee  along  with  replies  to  their  questionnaire: 

"Since  living  costs  have  risen  and  neither  state  or  federal  service  can  or  will  pay 
enough  to  cover  even  a  small  part  of  this  increased  cost,  there  seems  no  other  road 
open  but  to  enter  the  commercial  field.  This  presumes  that  one  must  be  proficient 
in  some  other  line  or  profession.  But  when  a  man  can  step  into  another  line  of  work, 
at  a  salary  larger  than  he  can  get  after  twelve  years  of  successful  work  in  his  chosen 
line,  it's  time  to  wake  up." 

The  present  condition  is,  no  doubt,  as  fully  recognized  by  administrative  officers 
as  by  the  teachers  and  experimenters  themselves.  Such  recognition  is  the  basis  of 
the  efforts  to  raise  large  endowment  funds  now  in  progress  in  several  of  our  univer- 
sities. Unfortimately,  it  is  not  likely  that  such  efforts  can  be  duplicated  in  similar 
degree  throughout  all  institutions  that  employ  scientific  men.  In  addition  there 
are  large  numbers  who  are  employed  by  various  governmental  and  state  departments. 

The  profession  of  entomology  is  sharing  in  the  salary  problem.  The  inevitable 
effect  is  to  injure  the  profession  itself  in  serious  degree  and  to  darken  the  horizon  for 
the  men  who  are  engaged  in  it.  Young  men  of  promise  are  attracted  to  other  lines 
of  work.  Capable  men  now  in  the  profession  leave  it.  Large  numbers  who  have 
already  spent  a  part  of  their  lives  in  the  profession  find  their  energies  scattered  and 
their  efficiency  diminished.  Furthermore,  as  the  months  passed  during  this  current 
year  commodity  prices  have  increased  instead  of  decreasing  and  the  difficulty  has 
rown  increasingly  acute. 

In  this  state  of  affairs  your  Executive  Committee  desired  to  perform  whatever 

vioe  might  helpfully  and  constructively  assist  toward  a  betterment  of  conditions 
'^^'^mologists.    With  that  intent  and  with  the  assistance  of  a  special  committee 
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a  (lUcstioQiuure  was  sent,  in  August,  to  all  members  of  the  Association.  The  purpose 
of  this  was  to  disclose  accurately  the  condition  of  salaries  throughout  the  profession 
aiMi  to  solicit  the  judgment  of  members  as  to  the  amount  of  increases  that  should 
take  place. 

The  questionnaires  were  returned  by  260  men  engaged  in  the  profession  of  ento- 
mology. Geographically  the  replies  represent  forty  states,  the  District  of  Columbia, 
the  Dominion  of  Canada,  Mexico,  the  Canal  Zone  and  the  Territory  of  Hawaii. 

All  replies  were  divided  into  three  classes,  as  follows: 

(lass  I.  Men  who  are  at  the  head  of  a  department  or  important  division  of 
work.  This  includes  department  heads  in  colleges  and  experiment  stations,  state 
entomologists,  chief  state  inspectors,  and  men  in  charge  of  divisions  in  the  Bureau 
of  Entomology  and  in  the  Dominion  Service. 

Class  II.  Men  not  officially  the  head  of  a  department  but  responsible  for  an 
important  and  well-defined  section  of  work.  This  includes  associates  in  our  larger 
departments.  Under  this  is  included,  also,  men  employed  by  the  Federal  Bureau 
and  in  charge  of  sub-stations. 

Class  III.     Men  who  are  doing  the  work  of  assistants. 

It  is  appreciated  that  the  above  divisions  cannot  be  considered  as  definite  lines  of 
dcoiarcation.  Many  assistants  carry  a  large  measure  of  responsibility.  In  each  of 
the  three  rlsssrs  the  actual  amount  of  responsibility  and  general  nature  of  the  work 
vary  with  different  individuals. 

Assuming  the  above  dassificatbn  and  omitting  a  few  replies  from  men  who  have 
lately  changed  their  position  or  who  could  not  be  classified  for  other  reasons,  there 
are  found  to  be  sixty-seven  replies  in  Class  I,  sixty-six  in  Class  II  and  one  hundred 
and  fifteen  in  Class  III. 

Claul 

Of  the  07  men  in  this  class  34  are  doing  teaching  as  a  part  or  all  of  their  work; 
35  have  experiment  station  duties;  32  are  in  state  departments  in  whole  or  in  part; 
22  are  in  federal  employ. 

The  average  total  compensation  in  this  class,  including  house  rent  or  other  addi- 
tional compensation  prevailing  in  a  few  instances,  is  $3,014.91. 

The  average  annual  vacation  enjoyed  by  men  in  Class  I  is  27.6  days;  63  per  cent 
ci  these  men  are  allowed  time  in  which  to  attend  professional  meetings,  expenses 
bcng  paid  in  varying  degree  or  not  at  all;  29  per  cent  are  permitted  time  in  which 
to  do  graduate  work.  Four  men  receive  full  pay  while  doing  such  work.  The  rest 
reeetve  half  pay  or  none  at  all. 

The  average  years  of  service  spent  by  the  men  in  this  class  in  official  entomological 
work  is  1S.6.  The  average  years  spent  in  their  present  position  is  U  .9.  The  average 
tears  of  eoUege  preparation  before  taking  professional  position  is  5.7  years. 

CUumII 

la  Class  II,  66  replies  are  tabulated;  11  of  these  men  are  doing  teaching;  17  are 
doing  experiment  station  work;  10  are  in  state  departments  or  are  doing  inspection 
serriee;  44  are  in  the  federal  service 

The  average  total  salary  received  by  men  in  Class  II,  including  outside  compensa- 
tion, is  12,060.73. 

The  average  annual  vacation  allowed  is  23.3  days.  Of  these  men  22.7  per  cent 
have  opportunity  to  attend  annual  meetings,  Init  only  a  part  of  these  can  draw  their 
traveling  expense  on  such  attendance.  In  this  group  10.6  per  cent  are  alk>wed  time 
for  graduate  work  and  of  these  one  draws  full  pay  while  doing  such  work. 

The  average  number  of  years  that  these  men  have  been  engaged  in  professional 
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work  sinoe  completing  their  training  is  10.4  years.  The  average  number  of  years 
spent  in  present  position  is  6.4  years.  The  average  number  of  years  spent  in  college 
preparation  is  5.4  years.  The  average  mimimum  salary  desired  by  men  in  this  group 
is  S3,024. 

Class  III 

One  hundred  and  fifteen  replies  are  included  in  the  returns  imder  Class  III.  Of 
these,  17  are  doing  some  teaching;  24  are  doing  experiment  station  work;  36  are  in 
state  departments  or  inspection  work;  and  60  in  the  employ  of  the  Federal  Bureau. 

The  average  total  salary  now  received  in  this  class  is  $1,704. 

The  average  annual  vacation  is  20  days.  Of  the  men  in  this  class  17.3  per  cent  are 
allowed  time  in  which  to  attend  annual  professional  meetings,  but  of  these  only  foiu* 
receive  their  expenses  at  such  meetings.  Leave  of  absence  for  graduate  study  is 
allowed  to  13.9  per  cent. 

The  average  number  of  years  that  the  men  in  this  group  have  already  spent  in 
professional  work  is  6.7  years.  The  average  length  of  time  that  they  have  occupied 
their  present  position  is  4.1  years.  The  average  length  of  time  spent  in  undergraduate 
and  graduate  training  is  five  years. 

The  average  minimum  salary  desired  by  men  in  this  group  is  $2,419. 

The  committee  recommends  that  the  data  herein  set  forth  be  delivered  to  the 
committee  on  resolutions  for  recommendation  at  the  final  session. 

W.  C.  O'Kane, 

A.   G.  RUGGLES, 
H.   J.  QUATLE, 

E.  C.  Cotton, 
W.    E.    Britton, 
A.  F.  Burgess, 

CammiUee. 

It  was  voted  that  the  report  of  the  Executive  Committee  be  accepted 
and  the  recommendations  be  adopted. 

President  W.  C.  O'Kane:  The  next  is  the  report  of  the  Employ- 
ment Bureau,  which  will  be  read  by  the  Secretary. 

REPORT   OF   ENTOMOLOGISTS'    EMPLOYMENT   BUREAU    FOR 

YEAR   OF    1919 

Auburn,  Ala.,  December  24,  1919. 
During  the  past  calendar  year  the  work  of  the  Emplo3rment  Bureau  has  reflected 
''after  the  war''  conditions  in  many  ways.  Numbers  of  men  who  had  been  in  army 
service  returned  to  civilian  life  and  a  number  of  these  sought  the  service  of  the  Bureau 
in  locating  emplo3rment  again.  Many  who  are  known  to  be  "out  of  service"  have 
failed  to  inform  the  Bureau  of  their  new  addresses  and  we  are  imable  to  get  into  com- 
munication with  them  again  as  we  would  like  to  do.  In  Jime,  1919,  fewer  of  the 
newly  graduated  men  enrolled  than  usual.  Naturally  there  are  many  more  calls  for 
men  who  are  starting  work  at  comparatively  low  salaries  than  for  the  highly  paid 
positions.  The  scarcity  of  men  available  in  the  lower  class  has,  therefore,  made  it 
impossible  for  us  to  furnish  names  as  desired  by  employers  in  a  number  of  cases. 
Many  of  the  men  who  would  seem  to  be  starting  in  entomological  work  indicate 
minimum  salaries  that  they  will  consider  which  are  much  higher  than  has  been  the 
case  in  previous  years.  There  are  many  indications  that  employers  of  entomologists 
must  provide  higher  salary  rates  than  formerly  as  is  being  done  in  most  other  pro- 
fessions and  occupations. 
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During  the  yttn,  19  men  have  enrolled,  of  which  number  two  are  "retoroUments" 
iodicatinf  that  men  who  have  received  10  references  through  the  Bureau,  although 
they  have  not  been  placed  in  a  new  position  thereby,  are  so  well  satisfied  that  they 
wish  to  continue  the  services  of  the  Bureau.  Undoubtedly  in  very  many  cases  the 
prospect  of  a  new  position  has  led  to  the  offer  of  increased  salaries  to  hold  desirable 
men  in  the  positions  which  they  already  occupied. 

There  are  now  about  70  names  on  the  rolls  of  the  Elmployment  Bureau.  During 
the  year,  at  least  four  men  have  been  placed  in  new  locations  through  the  work  of 
the  Bureau,  and  possibly  others  of  whose  appointments  we  have  not  been  informed. 
Altogether  83  references  have  been  given  requiring  considerable  time  and  corre- 
spondence. 

The  balance  of  ''cash  on  hand"  has  shown  a  slow  but  steady  increase  since  the 
beginning  of  the  Bureau  work.  Accordini^y,  I  would  ask  the  Association  to  take 
action  indicating  whether  they  desire  to  have  a  policy  adopted  of  increasing  the 
number  of  references  given  for  one  enrollment  fee  beyond  the  10  now  given  for  the 
fee  of  $2,  or  if  this  seems  to  be  a  reasonable  and  satisfactory  service,  to  decide  whether, 
as  a  slight  compensation  to  the  person  in  charge  of  the  Bureau,  the  sum  of  10  cenu 
per  reference  shall  be  set  aside  so  long  as,  and  only  when,  there  shall  be  funds  on  hand 
to  meet  first  and  fully  all  other  expenses  incurred  ordinarily  in  the  conduct  of  the 
Bureau  work.  Hitherto  the  services  of  the  men  in  charge  have  been  given  entirely 
gratis  and  only  stenographic  assistance  has  been  paid  for. 

The  financial  statement  is  attached  hereto: 

Financial  SiaUmmUfar  1919 
Reeeipu: 

Deeember  24,  1918,  to  cash  l)aUnce  on  hand $43.80 

To  19  enrollment  fees  at  $2 38.00 

Total   $81 .30 

DiitMirBements: 

By  stenographic  service  (voucher  1) $16.30 

By  postage  (voucher  2) 4 .07 

By  sUtionery  (voucher  3) 2.00 

Total   22.37 

Balance,  cash  on  hand,  December  24,  1919 $58.93 

(.Vslr.— Cheek  for  cash  balance  is  attached  hereto  and  pa>'able  in  case  the  Associa- 
taoo  desires  to  transfer  the  administration  of  the  Bureau  to  any  other  party,  as  I 
woukl  personally  be  glad  to  have  done.) 

RenpectfuUy  submitted, 

W.  K.  Hinds,  In  Charge. 

St.  IxH'is.  Nfo..  I>cceml)er31.  1919. 
W^.  the  auditing  conunittee,  have  examined  the  report  herewith  submitteii  and 
&sd  it  correct. 

E.  (•.  Keixt, 

J.  8.  H«)i»»r.ii, 

Audiitf%g  CammtUrr . 

Mb.  E.  p.  Felt:  I  think  it  would  \ye  desirable  to  accept  the 
report  with  the  modification  that  the  modest  compensalion  mentioned 
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be  allowed  and  that  the  financial  part  be  referred  to  the  Auditing 
Committee. 

A  motion  was  made  to  that  effect  and  it  was  so  voted. 

Secretary  A.  F.  Burgess:  At  the  close  of  the  report,  Dr. 
Hinds  stated  that  he  would  like  to  be  relieved  of  conducting  the 
Employment  Bureau.  For  the  information  of  the  members,  I  will  say 
that  the  director  of  the  Employment  Bureau  is  not  elected  annually  by 
the  Association,  but  serves  without  a  definite  term  of  office.  It  seems 
to  me  that  as  a  matter  of  good  policy,  arrangements  should  be  made  for 
having  a  definite  term  of  office  for  the  director  of  the  Bureau.  This  is 
no  reflection  on  Dr.  Hinds  or  his  work,  but  simply  a  matter  of  good 
business  policy.  Possibly  this  could  be  referred  to  the  committee  on 
resolutions  for  adjustment. 

President  W.  C.  O'Kane:  We  will  now  hear  the  report  of  the 
Committee  on  Nomenclature. 

REPORT  OF  THE  COMMITTEE  ON  NOMENCLATURE 

Out  of  the  total  number  of  common  names  of  insects  submitted  to  the  committee 
by  different  members  of  this  Society  the  following  list  has  been  prepared  and  recom- 
mended for  consideration  and  adoption.  A  few  of  the  names  presented  were  not 
included  by  the  committee  for  various  reasons,  perhaps  the  larger  number  being 
excluded  on  account  of  the  use  of  the  generic  name  as  a  common  name. 

In  addition  to  the  list  of  names  submitted  the  committee  makes  two  general  recom- 
mendations for  your  consideration:  (I)  that  the  term  grasshopper  be  substituted  for 
locust  when  writing  of  any  species  of  grasshoppers;  and  (2)  that  the  term  aphid  be 
substituted  for  aphis  when  discussing  any  species  of  aphids. 

The  committee  also  recommends  the  adoption  of  the  following  changes  in  the  names 
of  two  conmion  pests: 

Alfalfa  leaf-weevil  to  alfalfa  weevil — Phytonomus  posticus  Gyll. 
Harlequin  cabbage  bug  to  Harlequin  bug — MvrgarUia  histrionica  Hahn. 

Finally,  the  committee  recommends  the  publication  in  the  Proceedings  of  the 
names  in  this  list  that  are  adopted  together  with  all  of  the  common  names  that  have 
been  presented  in  the  ten  previous  lists: 

Argentine  ant — Iridomyrmex  humilis  Mayr. 

Australian-pine  borer — Chrysobothris  impressa  Fab. 

Banana  root-borer — Cosmopolites  sordidus  Grerm. 

Beautiful  hickory-borer — Goes  pulchra  Hald. 

Black  thread-scale — Ischnaspis  Umgirostris  Sign. 

Camphor  thrips — Cryptothrips  floridensis  Watson. 

Carpenter  worm — Prumoxystus  robiniae  Peck. 

Citrus  black-fly — AleurocarUhus  woglumi  Ashby. 

Cocoanut  mealy-bug — Pseudococcus  nipae  Mask. 

Cuban-laurel  thrips — Gynaikothrips  usdi  Zimm. 
«-Elm  borer — Saperda  triderUata  Oliv. 

Elm  sawfly — Cinibex  americana  Leach. 

Elm  leaf-miner — Kaliosysphinga  vlmi  Sund. 

Elm  case-bearer — Coleophora  limosipenneUa  Dup. 
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GftD-auUdag  Mapie4x>rer — Xyloirechu$  acerU  Fisher. 

GloboM  tciJe — Ltcamum  prunastri  Fonsc. 

GrtM  thrips — Aphanolhript  iiriata  Osb. 

Green  ehield-ecale — Puhinaria  pridii  Mask. 

Hickory  b«rk-beetle— J^ocopto^otter  (Scolytu$)  quadri$piTumL$  Say. 

Irrorate  leaf-hopper — PhlejmuM  irronUui  Say. 

Larch  ease-bearer— CoieopAoro  lariceUa  Hbn. 

Lflao-borer — Pcdo9e9ia  tyringae  Harris. 

Linden-borer — Saperda  vetHta  Say. 

Locust-borer— Cyfl^ne  robiniae  Forst. 

Mango  seed-weevil — Stemochdui  tnangifera  Fab. 

Meadow  plant-bug — MirU  dolabrabu  L. 

Mining  scale — Howardia  bidamt  Comst. 

Papaya  fruit-fly — Tozctypana  eurvicauda  Gen. 

Pineapple  black-weevil — MetanumuB  riUhei  Mar. 

Poplar  borer — Saperda  cakaraia  Say. 

Pyrifonn  scale— Puivinaria  pffriformU  Ckll. 

Red-bwled  thripe — Hdiolhrip$  rubrocindui  Giard. 

Saddled  leafhopper — ThamnoUtHx  cHMariui  Say.  ^ 

Sericeous  palm-weevil — Afetoimmus  tericetu  01. 

8ix-«potted  leafhopper — Cicadula  B^notata  Fall. 

Sugar-maple  borer — PlagUmolxu  ipeciotut  Say. 

Sweet-potato  weevil— Cy/<M  formicarius  Fab. 

Twig  fprdler— OnodefM  cingukUus  Say. 

Two-lined  cheetnutrborer — Afpilus  biUneatus  VVeb. 

West  Indian  fruit-fly — Aruuihrepha  fraUrcului  Wied. 
Respectfully  submitted, 

Glenn  W.  HcaairK, 
Edith  M.  Patch, 
Z.  P.  Metcalf, 

Cammitiet. 

Inasmuch  as  the  recommendations  in  this  report  provided  for  the 
publication  of  all  the  common  names  of  insects  which  had  been  adopted 
by^the  Association,  a  general  discussion  followed.  It  was  voted  that 
the  list  presented  by  the  committee  be  adopted  and  the  recommenda- 
tions concerning  the  use  of  the  word  ''grasshopper '*  instead  of  ** locust " 
and  the  word  "aphid"  instead  of  ''aphis/'  be  approved  and  that  this 
list  combined  with  those  names  that  had  previously  been  adopted,  be 
printed  and  copies  reserved  for  sale. 

Peesident  W.  C.  O'Kane:  We  will  now  hear  the  report  of  the 
Committee  on  Policy. 

Mr.  EL  D.  Ball  presented  the  committee  report.  It  was  voted  that 
this  report  be  referred  back  to  the  committee  to  be  presented  in  final 
form  at  the  last  session  of  the  meeting. 

Peesident  W.  C.  O'Kane:  We  will  now  have  the  report  of  the 
Committee  on  Entomological  Investigations. 

Mb.  Gbobob  a.  Dean:    In  view  of  the  fact  that  the  Committee 
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on  Policy  has  made  provision  for  a  sub-committee  on  entomological 
research  and  standards,  and  since  the  Committee  on  Entomological 
Investigations  find  that  after  interviewing  a  number  of  the  members 
of  the  Association,  they  believe  that  this  sub-committee  is  in  a  position 
to  handle  this  work,  your  Committee  on  Entomological  Investigations 
has  decided  to  make  no  report.  In  view  of  the  facts  your  committee 
would  like  to  suggest  that  the  Committee  on  Entomological  Investiga- 
tions be  discontinued.  This  report  is  signed  by  myself  as  chairman, 
and  Messrs.  P.  J.  Parrott  and  W.  J.  Schoene.  I  move  that  the  report 
be  accepted  and  the  matter  of  discontinuing  this  committee  be  referred 
to  the  Committee  on  Resolutions  for  later  report. 

The  motion  was  carried. 

President  W.  C.  O'Kane:  I  will  now  call  for  the  report  of  the 
Committee  on  U.  S.  National  Museum. 

REPORT  OF  THE  COMMITTEE  ON  U.  S.  NATIONAL  MUSEUM 

The  following  information  has  been  gathered,  carefully  studied  and  approved  by 
your  committee. 

Conception  of  the  Dxtties  of  the  National  Museum 

The  duties  of  the  National  Museum  in  relation  to  entomology  are,  we  believe,  to 
act  as: 

1.  A  national  repository  for  the  insect  collections,  the  primary  goal  being  to  have  as 
complete  a  representation  of  the  fauna  of  the  North  American  continent  as  possible, 
but  emphasis  to  be  placed  also  on  the  completeness  of  the  collections  from  the  entire 
world  for  reasons  noted  later.  The  Museum  should  also  be  a  national  repository  for 
types  of  American  species. 

2.  An  investigational  institution  where  the  staff,  Bureau  of  Entomology  workers, 
other  entomologists  and  advanced  students  could  be  provided  with  ample  and  satis- 
factory rooms  for  investigations  on  insects. 

3.  An  educational  institution  for  the  la3rmen.  This  would  necessitate  popular 
exhibits  illustrating  the  variety  of  insects,  and  the  importance  of  their  relation  to 
human  existence  and  interest. 

The  duties  are  indirectly  stated  in  the  1918  Repprt  of  the  U.  S.  National  Museum. 

Importance  of  Insects  in  Nature  Study 

The  importance  of  insects  to  nature  study  is  evident  to  everyone.  The  enormous 
number  of  individual  species  in  comparison  with  the  number  of  species  of  other 
animals  or  plants,  their  wonderful  and  remarkable  variations  and  adaptations,  and 
their  relations  and  interrelations  to  all  nature  are  evidence  of  the  need  of  a  more 
general  knowledge  of  insects  among  la3rmen.  This  is  more  evident  to  the  practical 
entomologist  who  every  day  realizes,  from  personal  contact,  the  value  of  a  general 
and  correct  knowledge  of  insects  to  enable  the  individual  to  comprehend  and  apply 
control  measures. 

Importance  of  Insecps  from  the  Purely  Economic  Point  of  View 

Probably  no  other  factor  in  nature  is  more  closely  related  to  human  existence  than 
are  insects,  with  the  possible  exception  of  human  diseases.    The  success  or  failure  of 
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the  fruit  crop  or  of  the  wheat  or  com  crop  may  be  and  often  is  wholly  dependent  on 
the  cffectiveneat  of  artificial  or  natural  control  measures.  The  prevalence  of  many 
himiaii  difasf  is  wholly  dependent  on  the  prevalence  of  one  or  another  insect. 

lurowrTAScm  or  tbe  Museum  to  Economic,  SasNTiFic  and  Popular  Entomology 

The  systematic  study  of  insects  is  directly  related  to  all  phases  of  entomolofcy, 
indred  tbe  foundation  of  all  insect  studies  is  the  classification.  We  must  know  the 
insect  before  deeply  engaging  ourselves  with  the  problem.  In  the  case  of  newly 
tatroduced  insects  early  recognition  is  of  greatest  importance  and  this  fact  alone 
justifies  the  building  up  of  a  collection  representative  of  the  entire  world.  Federal, 
state,  experiment  station,  and  other  entomologists  throughout  the  country  depend 
largely  on  the  experts  working  in  the  U.  S.  National  Museum  for  identifying  insects, 
especially  those  little  known. 

Financial  Support.  The  National  Mtiseum  supports  the  Division  of  Insects  to 
the  extent  of  furnishing  one  associate  curator  and  two  preparators  which  amounts  to 
aa  expenditure  of  approximately  $4,200.  The  Bureau  of  Entomology  furnishes 
about  fifteen  entomologists  and  as  many  preparators,  an  amount  approximating 
130,000,  whose  work  consists  primarily  in  keeping  the  collections  of  the  various 
ofders  and  determining  the  material  for  workers  of  the  Bureau  and  for  entomologists 
else  where.  The  funds  furnished  by  the  Bureau  amount  to  about  7  per  cent  of  their 
total  income  for  general  expenses,  while  the  amount  paid  by  the  National  Museum  to 
tbe  Division  of  Insects  is  only  1.4  per  cent  of  its  income  for  the  pre8er\'ation  of  col- 
lections.* For  the  past  fiscal  year  the  Museum  was  allotted  $300,000  for  the  preserva- 
tion of  collections.  In  general  it  might  be  assumed  that  each  of  the  three  depart- 
ments of  tbe  Museum  would  get  $100,000.  Certainly  the  Biological  Department  not 
iem  since  the  preservation  of  their  collections  is  a  larger  item  than  the  similar  needs 
ci  the  other  two  departments,  and  since  there  are  seven  divisions  in  the  Department 
of  Biology  we  should  expect  the  Division  of  Insects  to  receive  not  less  than  one-seventh 
of  tbe  total  income  or  $14,285.  On  the  basis  of  importance,  from  the  standpoint  of 
hmnan  interest,  economically  and  otherwise  and  the  needs  of  taxonomic  work  on 
insects  this  division  should  receive  a  much  larger  proportion  of  the  funds  available. 
In  justice  to  the  other  divisions  it  should  be  added  that  the  above  comparison  is 
made  not  to  minimise  the  importance  of  any  division.  There  is  not  a  division  of  the 
Museum  work  which  does  not  deserve  all  (^  the  funds  at  present  allotted  and  more. 

Nbbd6  op  tbb  Musbum  Summarixsd 

From  a  study  of  the  Insect  Division  of  the  U.  8.  National  Museum  and  personal 
observatioQs  and  facts  offered  by  those  in  a  position  to  know,  your  committee  sum- 
marises the  needs  of  the  Museum  as  follows,  listed  in  the  order  of  their  importance: 

I.  More  space  for  workers,  including  students  as  well  as  regular  employees,  and 
for  the  collections  and  popular  exhibits.  The  Museum  rooms  are  greatly  crowded, 
the  rooms  are  poorly  lighted,  and  we  are  informed  were  marked  "attic*'  on  the 
arrbitect's  plans  and  were  never  intended  for  scientific  work-rooms. 

2  More  custodians  to  care  for  the  collections  and  to  handle  the  large  volume  of 
ir.alrfial  sent  in  for  identification.  Promptness  in  the  identification  of  insects  has  a 
direct  bearing  on  the  prosperity  of  the  country  since  delay  may  result  in  the  secure 

*  In  addition  to  the  salaries  indicated  the  National  Museum  expends  l>etween 
$1,000  to  $3/XX)  per  year  on  cases,  supplies,  etc.,  bringing  the  total  support  to  aUmt 
$7j0Q0,  but  apparaotly  this  does  not  reduce  the  per  cent  of  total  income  as  tlic 
Natmal  Museom  budgrt  calls  for  a  separate  appropriation  for  "Furniture  and 
rmwaa,"  Rttd  for ' 
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establishment  of  a  serious  pest  in  some  section  of  the  country  heretofore  uninfested. 
There  should  be  one  institution  in  this  country  with  a  sufficiently  large  number  of 
specialists  to  exert  a  very  decided  influence  upon  our  systematic  work,  and  the 
National  Museum  is  the  logical  institution. 

3.  Entomologists  should  be  assured  of  sufficient  space  and  custodians  to  properly 
and  permanently  care  for  large  and  small  donations  of  specimens  and  regulations 
which  will  be  sufficiently  rigid  to  prevent  the  loss  or  misuse  of  materials.  It  is  known 
that  the  National  Museum  has  not  secured  large  and  irreplaceable  collections,  because 
there  was  little  assurance  that  they  would  be  cared  for  to  the  best  advantage  and  this 
condition  is  bound  to  continue  and  the  Museum  will  not  receive  collections  which 
would  otherwise  be  bequeathed  until  the  Museum  is  able  to  offer  the  necessary  facil- 
ities and  safeguards.  » 

4.  Popular  exhibits,  already  alluded  to,  are  essential  to  the  popularity  and  success 
of  any  Museum  aside  from  the  reasons  already  advanced  for  such  exhibits.  There 
is  need  of  several  specialists  to  prepare  entomological  exhibits  at  least  comparable 
with  similar  exhibits  in  the  larger  museums  of  the  nation. 

5.  Fimds  should  be  available  to  purchase  collections.  Occasionally  collections 
containing  large  numbers  of  types  of  American  insects,  or  containing  material  other- 
wise difficult  to  secure  are  obtainable  only  by  purchase. 

6.  A  systematic  effort  should  be  made  to  have  as  complete  a  representation  of  the 
American  fauna  as  possible.  The  present  force  is  inadequate  to  consider  such  an 
effort. 

7.  Funds  should  be  available  to  enable  the  employment  of  a  regular  collector  or 
collectors  for  making  collecting  expeditions,  first  consideration  to  be  given  to  com- 
pleting the  collections  from  the  North  American  continent,  but  later  this  should  be 
enlarged  to  include  the  entire  world. 

8.  Proper  and  legitimate  expansion  of  the  Insect  Division  of  the  Museum  calls  for 
greater  space  and  more  satisfactory  working  quarters  as  already  stated  and  with  this 
very  evident  need  in  mind  the  future  plans  for  the  Museum  should  include  the  erec- 
tion of  a  separate  building  for  insects. 

In  conclusion  your  committee  would  lu-ge  entomologists  to  furnish  the  National 
Museum  with  types  or  cotypes  of  species  described  by  them  as  well  as  duplicate 
representatives  of  groups  being  worked  up,  and  to  codperate  with  the  Museum 
authorities  in  every  possible  way.  Your  committee  has  every  confidence  in  the  abil- 
ity of  those  in  charge  of  the  affairs  of  the  Division  of  Insects,  of  the  Department  of 
Biology,  and  of  the  Museum  itself,  but  it  realizes  further  that  they  alone  are  powerless 
to  institute  the  many  needed  reforms  without  the  thorough  codperation,  assistance 
and  support  of  all  entomologists  and  those  interested  in  the  welfare  of  entomology. 

Respectfully  submitted, 

J.  J.  Davis, 
V.  L.  Kellogg, 
E.  P.  Felt, 
Herbert  Osborn, 
E.  D.  Ball, 

Committee, 

Mr.  J.  J.  Davis:  I  would  like  to  offer  as  a  member  of  the  com- 
mittee, a  resolution  which  I  think  has  a  direct  bearing  and  should  be 
considered  at  the  same  time  that  we  consider  this  report.  The  reason 
we  believe  it  is  well  to  consider  such  a  resolution  is  the  fact  that  it  is 
going  to  be  impossible  to  secure  results  simply  by  approving  a  report 
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of  any  committee.  It  is  essential  that  we  get  to  work,  every  one  of  us, 
and  do  everything  we  can  to  urge  better  facilities  at  the  National 
Museum. 

H/mtbtd,  That  owing  to  the  urgent  needs  of  the  Division  of  Insects,  U.  S.  National 
Museum,  the  Museum  Committee  be  empowered  to  join  with  the  Museum  Com- 
mittee of  the  Elntomological  Society  of  America  in  preparing  and  printing  a  concise 
conference  report  based  on  two  above  mentioned  committee  reports,  this  printed 
report  to  be  used  for  publicity  purposes. 

FurthiT  r€9oktd,  That  the  National  Research  Council  be  informed  of  the  needs  of 
the  National  Museum  and  the  importance  of  the  Division  of  Insects  to  every  phase 
ol  rvtomology  and  their  consideration  of  this  matter  and  their  support  be  urged. 

FuriKrr  retolredt  That  entomologists  in  all  states  be  urged  to  use  their  influence  in 
impressing  upon  their  national  legislative  representatives  the  importance  of  this 
matter;  also  that  on  account  of  the  direct  and  important  bearing  of  the  museum 
wcirk  oo  economic  entomology  of  the  entire  United  States  the  members  of  this  Asso- 
ciation be  stronfdy  urged  to  MH*ure  the  endorsement  of  the  State  Horticultural  and 
Agricultural  SocieticH. 

After  general  discussion,  it  was  voted  that  the  report  of  the  commit- 
tee be  accepted,  and  that  it  Ix*  authorized  to  prepare  a  statement  to 
be  submitted  to  the  Association  at  the  final  business  session. 

President  W.  C.  O'Kane:  We  will  now  have  the  report  of  the 
Committee  on  Index  of  Economic  Entomolog>\ 

RKIH)RT  OF  THE  COM.MITTEE  ON  THE  PIBLICATION  OF  THE  INDEX 
OF  AMERICAN   ECONOMIC   ENTOMOUK'tY 

( *arr>'mg  out  the  instructions  of  the  last  annual  meeting,  your  committee  arranged 
with  I)r.  L.  O.  Howard,  chief  of  the  Bureau  of  EntonH>log>'.  for  the  compilation  of 
the  index  for  the  yearn  1915  to  1919  inclusive,  with  a  view  of  having  it  completed  and 
put>lijihed  eariy  in  1920. 

Mms  Mabel  Colcord  was  detailed  to  take  charge  of  this  work  ami  nho  estimates 
that  there  are  now  about  twenty  thousand  references  with  iiresumably  two  to  four 
thousand  yet  to  be  entered  and  a  fair  prospect  of  its  being  completed  the  latter  |MUt 
of  Januar>'.  Figuring  on  the  basis  of  the  1905-14  index,  this  would  mean  a  volume 
of  approximately  250  pages,  which  agrees  exactly  with  our  estimate  of  a  year  ago. 

The  printer's  charges  for  an  edition  of  one  thousand  copies,  401)  bound,  of  nub- 
staniially  the  same  character  as  the  preceding  volume,  would  be,  at  current  prices, 
II^ViO  for  a  volume  of  250  pages.  There  would  l>e  some  expense  for  author's  cor- 
rrrtitms.  the  proofreading,  postage,  etc.  The  total  cost  can  hardly  Iw  km  than 
fl.Hil).  We  could  not  count,  as  with  the  preceding  index,  on  velUng  more  than  300 
rtipim  at  the  outset,  though  the  probabihties  are  good  that  a  large  iiuinlier  could  be 
sukl  within  a  five-year  peh<Ml. 

The  total  cost  of  one  thousand  copies  of  the  19(V>-14  index.  inrlu<ling  the  binding 
ol  three  hundred  Uhe  remainder  were  lR*ld  unUmml  until  netxledt  was  $1,212.99. 
The  advance  subscription  rate,  limited  to  niciiiU'n*  and  to  be  .irixHiipanitHl  by  a 
remittance  prior  to  a  stated  date,  wam  fixtni  .at  $4.0i)  ^ml  :iftcr  th.it  tlie  pn<v  was 
advanred  to  $5.00  for  domestic  and  $5.50  (or  foreign  j<ul>^n|>tion*  TJwrc  witc  161 
copies  fold  lo  advance  subscnlnT*  and  58  additional  to  i»tlnT*  pnor  to  IKvrniber  7 
«l  llMt  year.  The  receipts  from  sales  amounted  to  $92S.41*  including  $15.51  which 
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remained  in  the  index  fund),  leaving  a  balance  against  the  work  of  S284.49.  Up  to 
December  11,  1919,  the  sales  for  1919  amounted  to  $223.35.  After  paying  for 
postage,  insurance,  cartons  for  shipping  the  books  and  returning  S200  to  the  Asso- 
ciation fimd,  there  is  a  balance  of  $25.72  in  reserve.  The  1905-14  index  fund  still 
owes  the  Association  $100  and  if  the  number  of  sales  of  this  year  can  be  duplicated  in 
the  next,  the  indebtedness  of  the  index  will  be  cancelled. 

The  committee  recommends  that  it  be  continued  to  supervise  the  completion  of 
the  index  manuscript  and  that  the  editorial  board  of  the  Journal  of  Economic 
Entomology  be  authorized  in  its  discretion  to  proceed  with  the  publication  of  the 
index  and  to  fix,  as  heretofore,  the  conditions  of  sale,  it  being  expected  that  the  terms 
formulated  will  result  eventually  in  full  reimbursement  of  the  Association. 

Respectfully  submitted, 

E.  P.  Felt, 
A.  F.  Burgess, 
W.  C.  O'Kanb, 
W.  E.  Britton, 
W.  E.  Hinds, 

CommitUe. 

On  motion  it  was  voted  to  adopt  the  report. 

Secretary  A.  F.  Burgess:  The  adoption  of  this  report  carries 
with  it  the  publication  of  the  next  issue  of  the  index.  In  order  to 
carry  this  project  through,  it  will  be  necessary  to  secure  300  paid 
subscriptions  from  members  of  the  Association  at  $4.00  each,  in  order 
to  get  a  working  fund  suflBcient  to  finance  the  undertaking.  Before 
the  last  index  was  issued,  161  advance  subscriptions  were  secured  from 
members.  It  will  be  necessary  to  practically  double  this  number  in 
order  to  finance  the  new  volume. 

President  W.  C.  O'Kane:  I  will  call  for  the  report  of  the  Com- 
mittee on  Amendments  to  the  Constitution. 

REPORT  OF  THE  COMMITTEE  ON  CONSTITUTIONAL  AMENDMENTS 

Careful  consideration  has  been  given  to  the  proposed  revisions  of  the  Constitution, 
as  published  in  the  program  of  the  thirty-second  annual  meeting  of  this  Association. 
As  the  proposals  involve  a  radical  departure  in  the  administration  of  the  affairs  of 
the  Association,  the  committee  is  not  now  prepared  to  recommend  the  adoption  of 
the  proposed  amendments.  The  committee  wishes  it  understood  that  this  action 
does  not  prejudice  any  efforts,  either  of  a  similar  or  different  sort,  that  may  be  made 
in  the  future  to  promote  the  work  of  the  Association  as  embodied  in  the  original  sug- 
gestions for  the  appointment  of  a  Committee  on  Policy.  The  committee,  moreover, 
desires  to  express  its  hearty  approval  of  the  imderlying  motives  of  the  proposed  revi- 
sions— to  promote  research,  stimulate  progress  and  encourage  concentration  of  efforts. 
As  the  Committee  on  Policy  has  shown  capacity  to  render  great  service  along  these 
lines  as  a  standing  committee  and  is  accomplishing  the  ends  intended,  it  is  deemed 
unwise  to  introduce  fundamental  changes  in  the  Constitution  which  might  prove 
difficult  to  correct. 

P.  J.  Parrott, 
George  A.  Dean, 
Wii.  A.  Riley, 

Committee. 
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By  vote  of  the  Association  the  report  of  the  committee  was  adopted. 

President  W.  C.  O'Kane:  The  chair  will  announce  the  fol- 
lowing committees: 

Nominations:    E.  C.  Cotton,  J.  J.  Davis,  P.  J.  Parrott. 

Resolutions:    A.  G.  Ruggles,  G.  A.  Dean,  J.  G.  Sanders. 

Auditing:    E.  G.  Kelly,  J.  8.  Houser. 

Temporary  representative  to  serve  as  a  member  of  the  coimcil  to 
the  American  Association  for  the  Advancement  of  Science  on  account 
of  the  absence  of  Professor  Gillette:    S.  A.  Forbes. 

President  W.  C.  O'Kane:    Is  there  any  miscellaneous  business? 

Mr.  Leonard  Haseman:  The  Secretar>'  of  the  Board  of  Agricul- 
ture is  considering  the  desirability  of  reprinting  the  Riley  reports.  If 
.the  members  of  this  Association,  especially  the  younger  ones,  are 
interested  in  securing  these  reports,  a  resolution  concerning  them  might 
help  materially  in  having  them  published. 

President  W.  C.  O'Kane:  As  there  is  no  motion,  the  matter 
will  be  referred  to  the  Committee  on  Resolutions  for  consideration. 

Secretary  A.  F.  Burgess:  I  would  like  to  bring  before  the 
AsBOciation  the  condition  in  which  we  find  ourselves  in  connection  with 
the  gipsy  moth  work  in  New  England. 

Our  appropriations  have  remained  stationary.  Our  problem  has  not 
decreased  in  sise.  Our  expenditures  have  increased  upon  all  items. 
Unless  we  have  more  money,  we  cannot  do  the  volume  of  work  that 
we  should  do.  I  have  talked  with  Dr.  Howard  in  regard  to  this 
matter,  and  he  is  favorably  disposed  to  the  proposal  of  ha>'ing  an 
additional  appropriation  of  $100,000  for  the  coming  fiscal  year.  Un« 
fortunately  this  amoimt  has  been  dropped  from  the  estimates.  The 
increased  cost  in  wages,  supplies,  etc.,  amoimts  to  over  30  per  cent  and 
it  will  probably  be  necessary  to  increase  still  more  before  the  end  of 
another  year.  We  are  paying  lower  than  normal  rates  at  the  present 
time.  I  imderstand  that  there  is  a  possibility  that  a  supplemental 
estimate  can  be  put  in,  and  I  would  like  to  interest  the  members  of 
this  AsBOciatioD  in  the  matter  because  we  are  facing  a  crisis  in  this  work. 

President  W.  C.  O'Kane:  This  matter  will  also  be  referred  to 
the  Committee  on  Resolutions. 

At  the  Friday  morning  session,  at  the  request  of  the  President,  First 
Vioe-PrMideot  Ruggles  and  Past  President  Osborn  were  requested  to 
escort  Dr.  Howard  to  the  platform,  where  he  was  introduced  by  the 
Plresident  as  the  newly-elected  President  of  the  American  Association 
for  the  Advancement  of  Science.     He  responded  as  follows: 

Mr.  IViwimi  mmi  f§Uo^  SniomoiogisU: 

I  did  ool  sipect  lo  be  exhibited  this  nu>minK.  I,  of  oourw«  am  enomuMuily  gout- 
iisd  ml  lbs  prfsnnsl  eonplimeot  which  the  council  paid  me  in  electing  me  praideol 
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^  VM:  hMm^amMSL,  infi  aiMfr  Irom  laie 
suyeL  tfUruu^tx.    It  xwaoK  tidst.  im  %  citt 
itr  n  iiusi^  tmr  viti  iifGRaaiiif  zvi»£^ 
Ufie  v^iri:  liicr  ooofidesMie;  tif  our  Scdknr 

<tf  ^nir  iietvu  ve  want  'die  ^ndadeuDe  kt  tbe 

mmsM^k.    I  xkmk  n  k  va  xat  vi«&  if  u»  be 

Ma.  H.  a.  G<m&6ajkd.  one  of  tbe  represeotamvs  of  tins  Asocaatioii 
Oft  Um;  <30ux»eil  of  the  Amefian  AssodaUcm  for  the  AdTmneenieiit  of 
Seaenee,  cUted  tbsA  be  faa4  been  eodeaToring  to  go  oi-vr  the  lists  of  the 
Axti^^wAkm  m  or^er  to  amii^  for  the  promocioo  of  jJl  of  our  members 
wlio  sre  taiided  to  reodre  fdlovdiipe  in  the  American  Aasocmdon  for. 
the  AdramQement  of  Seieoee. 

Mr,  Goeeard  stated  that  h  was  quite  a  complicated  tadL  and  that  it 
would  tmke  conmdenkie  time,  beoce  he  doubted  whetho-  it  irould  be 
ptmAiAfi  to  make  an  entire  adjustment  of  the  matta*  at  the  fHiesent 
nMsetinup 

At  tbe  afternoon  session,  Friday,  the  cloang  business  was  transacted. 

PumiDBST  \V.  C.  O'Kaxe:  I  will  call  fw  the  report  of  the  Audit- 
ing (xjmmittee. 

AUDITING  COM^aXTEE 

St.  Louis,  Mo^  Dwen^ber  31,  1919. 
U  «,  the  uofhstidisped,  m  auditing  coznmittee,  have  examined  the  aceounts  of  the 
tr«ai5Ufer  'A  tb«  AmociatioQ  of  Eooooaiic  Eotoinologists  of  America,  of  the  JoraxAL 
or  F>>jHOiiic  ExTOMoiyxnr,  tbe  Index  of  Economic  Eotomolosr,  and  of  the  Ento- 
wfA^H^  Emfiloyment  Bureau  and  have  found  them  correct  in  every  detaiL 

K  G.  Kkult, 
J.  8.  Houses, 

Conniitfloc. 

It  wa«  voted  that  the  report  of  the  conunittee  be  adopted. 
P11E8IDEKT  W.  C.  O'Kane:    You  will  now  listen  to  the  report 
of  the  Committee  on  Resohitions. 

REKJRT  OF  COMMITTEE  ON  RESOLUTIONS 

Your  Committee  on  Resolutions  begs  leave  to  submit  the  following  report,  which 
fnr  ckrity  and  convenience  is  separated  under  the  following  heads:    Resolved, 

(i)  Tliat  we  express  our  appreciation  to  the  local  committee  composed  of  George 
T.  Moore,  Alexander  S.  Langsdorf,  Augustus  G.  Pohlman,  John  W.  Withers  and  John 
Wolfing,  who  liad  charge  of  arrangements  in  St.  Louis  for  the  thirty-second  annual 
rnf'^ting  of  the  Association  of  Economic  Entomologists. 

(2)  That  the  Secretary  be  authorized  to  prepare  a  suitably  engraved  certificate  to 
Ije  presented  to  all  living  past  presidents,  and  that  this  presentation  be  established  as  a 
custom  for  the  future. 
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(3)  That  the  Empbyment  Bureau  be  disoontinued,  and  that  the  money  be  re- 
turned to  thoee  registrants  who  have  credit  with  the  Bureau. 

(4)  That  since  Uie  Conunittee  on  Policy  has  made  provision  for  a  sub-committee  on 
entoiDological  reaearch  and  standards,  Uie  Committee  on  Entomological  Investiga- 
tions be  diaoontinued. 

(5)  Thai  a  material  advance  in  the  scale  of  compensation  of  entomological  workers 
is  essential  to  the  present  and  future  welfare  of  this  important  branch  of  science. 

That  the  following  schedule  of  salaries  is  endorsed  by  this  Association  as  reasonable 
compensation  for  efficient  professional  services  in  entomology: 

A.  ChieJ  BxeeuHve:  In  administrative  and  technical  charge  of  a  major  organisa- 
tion, involving  extensive  executive  responsibility,  and  the  determination  and  direction 
oi  broad  pohdes  and  undertakings;  sidary  $7,500  and  up. 

B.  Departmeni  or  Divuion  Head:  In  administrative  and  technical  charge  of  a 
maior  division  or  department  of  an  organisation,  involving  full  responsibility  for  its 
direction;  salary  $4,000  and  up. 

C.  A99oeiaU,  or  Senior  AseietarU:  Under  general  administrative  direction  of  a 
department  or  division  head,  and  responsible  for  the  technical  direction  of  a  consider- 
able subdivision ;  salary  $3,000  and  up. 

D.  AtnektfU:  Under  specific  administrative  direction  and  performing  prescribed 
lerhnical  duties;  salary  $1,800  and  up. 

That  the  Association  and  its  members  earnestly  urge  the  adoption  of  the  above 
schedule  throughout  the  country. 

(6)  That  active  membership  in  our  Association  should  be  maintained  as  an  honor 
due  to  high  grade  work  and  constantly  maintained  interest  in  the  furtherance  of  our 
Assoeiation  and  its  ideak.  Unless  such  a  high  standard  is  maintained  active  member- 
ship win  have  no  significance. 

(7)  That  this  Association  unites  with  the  Entonoological  Society  of  America  in  the 
pubbcatioo  and  distribution  of  a  concise  conference  report  based  on  the  reports  of 
National  Museum  committees  of  the  two  associations,  calling  attention  to  the  urgent 
needs  for  greatly  increased  facilities  for  the  Division  of  Insects. 

Further,  that  this  need  be  communicated  to  the  National  Research  Council  with  an 
urppnt  plea  for  council  support  in  improvement  of  facilities  for  entomology. 

(H)  That  since  we  feel  it  necessary  to  the  best  interests  of  this  Association  and  the 
furtberanre  oi  economic  entomology  in  the  United  States,  that  divisional  heads  in  the 
U.  S.  Bureau  of  Entonaology  be  present  and  take  part  in  our  annual  meetings, 
the  Department  of  Agriculture  can  well  afford  to  grant  leave  of  abeence  on  full  pay, 
and  meet  the  expenses  of  such  officials  for  such  purpose,  even  if  it  is  deemed  necessary 
to  curtail  the  present  extensive  travd  of  minor  assistants. 

f9)  That  the  phrase  in  the  motion  which  established  the  Committee  on  Policy  at  the 
thirty-first  annual  meeting,  as  follows:  "The  originating  and  directing  of  all  policies 
of  the  Association  and  its  various  undertakings"  be  stricken  out,  for  the  purpose  of 
danty  and  to  avoid  repetition. 

i  10)  That  this  Association  heartily  approves  the  proposed  rpphnting  of  the  Riley 
Missouri  Reports. 

<11)  That  inasmuch  as  the  further  spread  of  the  gi|i«y  moth  and  the  brown-tail 
moth  is  a  menace  to  the  agricultural,  horticultural  and  fi>refftr>-  interests  of  the  I'nited 
Aatcs,  and  since  oost  of  operation  has  greatly  inrreaMHl.  and  tha^t  made  it  impossible 
to  coodurt  the  work  against  these  inserts  with  the  nppmpriation  now  available,  this 
Assoriatioo  favors  an  additional  appropriation  by  (^ongn<9«!«  of  $100,000  for  the  Bureau 
of  Fr*^*-***Hrr.  ^  ^  devoted  to  this  important  work,  and  further,  that  this  .\ssocia- 
tmm  take  every  reaaoaibh  measure  to  support  this  appn>priation. 
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12;  Wi 

becMiK  <tf  andkBearl  fouk,  to  fKopolf  i 

tk«  of  uffr  peBliL,  theniare, 

njquteato  Comyf  to 

omiac  feaa  yar,  iartfe  we  of  tiie  Fedma  J 

devdofMBC  la  >dw|Ml<e  part 

t'BfUid  gitotea,  aad  tint  oapkm  <£ 

ueipetlirfiji  <rf  tiie  AgkatoMl  ri—Mttiii  cf 

able  Seentey  <tf  A^ie^tMe  »d  tiie  ChainMa  <tf  tiie  i^^ 

other  ai»otMfk»M»giflooft|gfmlioawitiitiic^ 
fMibikit J  and  kgM«tii^  cfiorti  far  tiie  proAeetkai  «f . 
pe0U. 

(\A}  ThtX  oar  AmocmIsob  repnacBialive  to  tiie  Xaliaoal  Boeaicii  GoomiI  be  aa 
c»K4Bdo  iwnhfr  <rf  oar  ConMOittee  oo  Potcy. 

(L§;  Tbti  tbe  propoetkn  «f  PftiL  Fnak  R.  liffie,  OwifM  of  tiv  Conoittee 
OD  CodpOBlion  JMd  CodrdbtttioD  of  the  Dmaon  ol  Bioloij  and  Agiiadiure  of  tfe 
Natiooal  Beaearch  CooDdl,  unpz^ig  tine  AflBodatian  to  cuofjeiate  with  the  Xa 
B«aeafeh  Cottnefl,  be  rdtmd  to  our  Committee  on  Poiicj  with  power  to  act. 

A.  G.  Ruoo^as, 
G.  A.  Dkax, 
J.  G.  Saxdbu, 


The  re8<rfutioDs  were  adopted  unanimously  and  without  ocMnment, 
with  the  following  exceptions: 

Resolution  3  on  discontinuing  the  employment  bureau  was  discussed 
briefly  and  was  adopted  by  a  vote  of  22  for,  9  against. 

Resolution  5  was  discussed  briefly  and  the  point  was  made  that  the 
adoption  of  this  resolution  might  have  a  bad,  rather  than  a  good  effect,* 
in  bringing  about  increased  compensation  for  entomologists.  It  was 
adopted,  however,  without  change. 

Resolution  7  was  discussed  briefly,  the  point  being  made  that 
some  men  in  the  United  States  Bureau  of  £IntonK)logy  did  not  attend 
the  meetings  of  this  association  because  they  could  not  obtain  proper^ 
authorization  from  the  Department  of  Agriculture. 

Pbesidext  W.  C.  O'Kaxe:  Is  the  Committee  on  Membership 
ready  to  report? 

REPORT  OF  THE  COMMITTEE  ON  MEMBERSHIP 

Your  committee  has  given  careful  oonaderation  to  the  mattos  before  it,  and  begis 
leave  to  submit  the  following  report: 

It  recommends  that  the  fifty-one  appUcants  be  elected  to  associate  membership 
as  follows: 

Anderson,  Charles  8.,  Arlington,  Mass.        Babcock,  Kenneth  W.,  Arlington,  Mass. 
Armitage,  H.  M.,  Alhambra,  CaL  BaQey,  Harold  L.,  Bradford,  Vt. 
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Bauer,  Frederick,  Storrs,  Conn. 
BUnchard,  Ralph  A.,  Webeter  Groves, 

Mo. 
Brock,  A.  A.,  SanU  Paula,  Cal. 
Chamberlain,  Kenyon  F.,  New  Haven, 

Conn. 
Chamber*,  Ernest  L.,  Washington,  D.  C. 
Cook,  William  C,  Univ.  Farm,  St.  Paul, 

Minn. 
Craig,  Dexter  H.,  Arlington,  Mass. 
Demn,  M.  L.,  Olympia,  Wash. 
De  Ong,  E.  R.,  Davis,  Cal. 
Deputy,  O.  D.,  Laredo,  Texas. 
E>-er,  J.  R..  Girard,  Pa. 
Farklrr,  Harry  L.,  Knoxville,  Tenn. 
Crimea,  D.  W.,  Agricultural  College,  Miss. 
GuodrrM>n,  A.  J.,  Cleveland,  Otiio. 
Hofidy.  K.  J.,  Knoxville,  Tenn. 
Hud^m.  Benjamin  E.,  Arlington,  Mass. 
Heifer,  C.  E.,  Arlington,  Mass. 
Hciflfman,  William  .\.,  Washington,  D.  C. 
HciffmAnn,  William  E.,  l^wrence,  Kan. 
Hcir*fall,  J.  L..  Dubuque,  Iowa. 
Kennedy.  Clarence  H.,  Columbus,  Ohio. 
Kimball,  Hunter  H.,  Agricultural  College, 

Knapp,  C.  W.,  .\rlington,  Mass. 


Lobdell,  Richard  N.,  Agricultural  Col- 
lege, Miss. 

Lockwood,  Stewart,  Agricultural  College, 
N.D. 

Mclntyre,  Henry  L.,  Melrose  Highlands, 
Mass. 

McMahon,  E.  A.,  Annapolis  Royal,  N.  S. 

Montgomery,  J.  H.,  Gaineeville,  Fla. 

Moeher,  Edna,  Albuquerque,  N.  M. 

Nickels,  Clarence  B.,  College  Park,  Md. 

Nininger,  Harvey  H.,  Winfield,  Kan. 

O'Rourke,  Francis  L.,  Arlington,  Mass. 

Pabner,  Ralph  G.,  Ithaca,  N.  Y. 

Partridge,  Newton  L.,  Newaric,  Del 

Price,  Walter  A.,  La  Fayette,  Ind. 

Reasler,  I.  L.,  Ames,  Iowa. 

Searls,  Edward  L.,  Schaghticoke,  N.  Y. 

Siomions,  Peres,  Alhambra,  Cal. 

Smith,  Ralph  H.,  Twin  Falls,  Idaho. 

Spencer,  Herbert,  West  Raleigh,  N.  C. 

Stirling,  Frank,  Gainesville,  Fla. 

Taft,  L.  R.,  F^t  Lansing,  Mich. 

Taylor,  Leland  H.,  Boston,  Mass.  , 

Warren,  Don  C,  Valdosta,  Ga, 

Watts,  H.  R.,  Knoxville,  Tenn. 

WTiitcomb,  Warren  D.,  Yakima,  Wash. 

Winchester,  Harr>'  I.,  Wakefield,  Mass. 


A  circular  letter  was  sent  to  each  of  the  associate  members  asking  those  who  have 
not  already  done  so,  to  file  with  the  membership  committee,  data  regarding  their 
training  and  experience,  list  of  publications,  and,  where  possible,  a  copy  of  each,  so  that 
the  members  of  this  committee  may  have  more  adequate  information  about  the  work 
thai  our  associate  members  are  doing,  with  a  view  to  possible  promotion  to  active 
OMRDbefBhip.  Of  the  303  associate  members,  161  or  53  per  cent  have  filed  state- 
meota,  and  i4,  or  14  per  oeot  have  sent  publications.  The  conunittee  again  asks  the 
asaodate  membcfs  to  file  such  information  for  the  future  use  of  the  committee. 

Srverml  letters  have  been  received  from  associate  members,  criticising  the  poUcy 
ci  the  AsBodatioD  in  regard  to  pronootions  to  active  membership.  In  explanation  of 
this  policy,  the  committee  wishes  to  again  point  out  that  for  several  years  an  arrange- 
ment has  existed  whereby  all  active  members  are  eligible  to  be  made  Fellows  in  the 
American  Aswctation  for  the  Advancement  of  Science,  without  the  necessity  for 
f vrtlier  investigation. 

In  other  words,  active  membership  means  something. 

It  should  be  borne  in  mind  that  this  is  an  association  of  economic  entomok>gista. 
An  active  members  through  their  investigations  and  publications,  or  teaching,  or 
eoatfol  work,  are  supposed  to  have  added  to  our  knowledge  of  the  subject.  There  are 
several  systematiiU  and  workers  in  other  lines  of  natural  science  on  our  list  of  asso- 
ciate BMmbers;  men  whose  training,  experience  and  achievement  are  of  hi|^  order. 
Sorb  members,  so  far  as  scholarship  is  concerned,  would  surely  be  eligible  for  promo- 
tiott,  but  we  caoDOt  substitute  some  other  Une  of  endeavor  in  place  of  that  for  which 
^m  Aasoctatioii  was  formed. 

Wbevt  sasnrista  members  neglect  to  file  statements  or  publications,  your  oommitlee 
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i?  not  nhrfirsi  familmr  uith  ♦h«T  ;i<^i^vii»m«it*.  aiKl  thiJi  9)h<niid  explain  why  they  are 
not  «!«4«»rted  for  T^romotion. 

I-^irthnrmoTf*  ••<»rttirn  ftWiofiBte mwrnb^Wf  nrf»  in  arrmni  on  the  serretaryF  books,  and 
for  ♦  hi>  rpjv^on  ♦»r*»T»  thoiieb  th^  fulfil  all  oth«r  r«T[iiin«mefrtn,  aro  not  reRmmnended  for 
pmmotion.  XofwithiM-findine  th^  nrpwnt  hich  «*oRr.  of  livin«^  if  a.  inan  wishes  to  i>e 
;in  "xt^'w^p  >iH»Tnber  ?n  »hif«  A«?nnfttion.  hi^Tnust  n»y  hiftfiiies. 

Vniir tommittpf* h^f»v(^  that  Th«*folkKwni«r ol  men  hav^  tiiifilleri  nii  reqmiemeiits. 
:in<i  rp<*ommw^  that  thpv  1^ tninf^fPTTxyt  from  ajmocfAiA  to  acovp  niembefs&ip: 
Abhott,  \V  S.,  rtenna.  Vn.  P^llfltt.  F.  ( \.  liamiiton.  IIL 

BirrhPT  F   R..  N'<nr  Ortf^aro*,  I  a.  PrmbiTton,  i  \  El,  Honoiuhi.  H.  T. 

IV»iim#».  A.  I..  .\mhfTJ»t,  Wftm.  ^nfro.  V.  I.,  lunusriUe.  Ky. 

(''sTTinMI.  Ro>'  R,  Alhamhm,  4^rtl.  Scaraimm.  H.  H.  \TashiniEton*  D.  O. 

t^innmnn.  Royal  M  .  MiTinMnotin.  Minn.      Si»c^rm.  H.  C.  I^rtJoidniD.  S.  D. 
rhiW*.  r.pRoy.  Hoo*!  Itiv^r.  i>rp.  S«rf»rm,  H.  H.,  ilcHioeiey,  I'ai. 

L>f  jme.  r>w?eht  M  .  HA!Tft«h»!r«:»  ?n.  SheJforrt.  \*.  Vl,  ^'rhana.  IIL 

FVrn?».  *^  r..  Stanford  T'niveiwty,  Ca\.  Shmuiton,  F.  L.,  Dpntoa  biarbor.  Mich. 
F?nk.  n.  P  .  RiV^rton.  >»   J.  TAwnuurr,  M,i\,  Totiece Staxzon.  Tesma. 

FVarkiT.  S   i^    Maiiie-on.  \V\it.  Tr#him».  IL  <\.  Veraoo.  B.  C^ 

Pr^hnrrx.  S   L?  ,  IVrkeW.  »^rtl.  Tiwkwr,  El  S..  Tiiihiiah  Lu. 

''^'H.  .•»^hn  R  .  .MonricHV   v^.a.  ^Vf^wa,  H.  3..  Xew  llmxiBwick.  X.  J. 

ITtiT>i!vr^r*Ti.      I.     F.     y      \>i«»fT«»hwK*,       ^fioiiB.  W.  0..  <  Ipono.  Me. 

An!^r\ha  Vi^hiT*.  M.  A.,  Mcdford.  •  )ir. 

I«^!<^  l>%'?ehT.  Wijihineton.  I>  ^^  ]Si>tHi:.     laines,     Ancoa.     '^aoai     i^onev 

Tl>T#»*»  in^mb^T*  mr**  rfwaa^  irrim  *h^  A«wvtmsioa*  is  :ot£owF:  'Ihaiies  *,  +. 
IVt>>^iT>f»  Arrir**^.  t^ini^nh.  •*.*«.  3.  Et  Snid^  ^st»nax^\  rlaimuiirg^  ??i-.  W.  H. 
Sr^Tv*    ^    A««o*Hat^\  iiw»x>iH^  TWin. 

fy«t  ^r  fr?ne  *  jiv»«T>  ts»  -h«*  r«»!iann  :or  :iia  nvfofst.  .\*  'li«t*  j  annie  mtecifut  or 
•BTirH  wt^i<»n  .?»  Hwi  .\«Qrsn%tK««  ;-rvir  x*mnattfi>^  rpcmmntncia  *liat  le  V  «nt  m  mr 
r^^m   >T»d  »!♦  ffi^^'-^^T^Tffft**^*  i4#n  M«fct  -h^-mm^QaiumS'i}  Mi^ssi?-.  3ii^  urn  H'/Tsnt 

Mr  ^  NffW'i^'^'t*^  im  .»*«r»<%at#»  :Ti*wih#T'  irhn  :twu{am  i  -:'«u"  up.  now  ksb-ii  ib 
:^*iTt«trtti^f  md  -nr^rr  Mmmftt»»0  rt^vifnfivpMlit  "luu  iia  nviMiwr  ir  ^nmren. 

V-n^  :'oll#»fr»>tf  mtPm/tJocBi"**  »?«*  :»w*inm*»nittvl  'iir  ^ies-riiui  -n  :^llT^|^l  ihsiiuvskud: 
r>»af!#*»  K  :V«n  ?:^^»*r»ft  '^ntfi  ^mi^*  ■i^'yniit  ?  IHiL  7  iwziHrrilf*.  ^,  -^iiBRisiifniL 
A<i«*T*iMa*  ^'iw^  "^    wV  -^liaHnr*  ^b«vimML  -^nnrti  mtra. 

X*  -\fr*  |4ijvvnati*  :«#*mK^'?«»  ^a*'**  lawi  nn  tiiMt.  uut  i»  mm  ii*rm^  mtt  -tm'iHBL 
.iMww^jfti*  :fi«*mW*t*>  .n«*  n  ir?t«ai«i.  ;.>vir  viaimittvft  ywimmwnta  "iuir  -tm  -jwciffm^ 
':V»  .!W«tr.H*tiM  '^  -t»f«*»r«  :*»i**h  rtw^itwrw   imt   f  iii»v  ut  aiir  3emr  -wiiun.  iih  nrnm^ 

^iwpM*rtVUl7  fiinimnviC 

'W'    I.  ^ftnTTytiy; 

K^fmtiwnshir  Cnmrniltm. 


^te^MMzM  W.  C.  ifHiAift.:    Art  ihert  otbtr  poninort*^  w.  repeat? 
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ENTOMOLOGY  IN  THE  U.  8.  NATIONAL    MUSEUM 

The  dmy  has  long  paased  when  American  scientific  activities  could  be  restricted  to 
a  narrow  field.  Whether  we  regard  economic  needs  or  inteUectual  development,  we 
find  ourwlves  compelled  to  consider  the  whole  range  of  science  limited  only  by  our 
resources  and  the  powers  of  the  human  mind.  In  the  field  of  entomology  this  involves, 
among  other  things,  access  to  adequate  collections  of  insects,  including  not  only  those 
found  in  North  America,  but  the  species  of  the  whole  world.  The  leading  European 
countries  have  long  appreciated  such  needs,  and  have  built  up  collections  to  which 
Americans  have  to  make  pilgrimages  when  engaged  in  comprehensive  studies  of 
insert  groups.  There  is  no  reason  why  we  should  not  possess  facilities  for  work  at 
least  equal  to  those  of  any  other  country.  We  have  the  greatest  resources  of  any 
Dattoo  at  the  present  time,  and  certainly  are  not  lacking  in  the  ability  to  carry  on 
the  work. 

The  species  of  insects  are  far  more  numerous  than  those  of  any  other  groups  of 
animals;  in  fact  the  described  forms  exceed  those  of  all  other  groups  combined. 
Very  many  of  them  are  of  supreme  importance  and  interest  to  man,  as  destroyers  of 
our  crops,  as  carriers  of  the  germs  of  disease,  as  enemies  of  injurious  forms,  or  as 
sourres  of  some  of  our  most  important  economic  products.  All  know  the  value  of 
the  silkworm  or  honey  bee,  but  few  realise  the  services  of  the  host  of  parasitic  insects, 
which  keeps  down  the  enemies  of  our  crops,  and  without  which  agriculture  would  be 
impossible.  All  are  aware  that  numerous  insects  are  injurious  to  plants,  but  com* 
paratively  few  know  that  many  of  the  most  harmful  have  been  introduced  from  abroad. 
The  greatest  danger  of  our  crops,  or  even  to  our  health,  may  arise  from  insects 
amden tally  brought  from  foreign  countries  through  the  operations  of  commerce. 
The  San  Jos6  scale  came  from  Asia,  the  cottony  cushion  scale  from  Australia.  The 
Opsy  moth,  which  has  cost  this  ooantry  hundreds  of  thousands  of  dollars,  is  European. 
The  cotton  boU  weevil,  even  more  to  be  dreacied,  invaded  the  I'nited  States  from 
Meuro  and  Central  America.  For  urgent  practical  reasons,  therefore,  as  well  as  in 
ordrr  to  complete  and  organise  our  knowledge  we  need  to  know  the  insects  of  all 
rtiun tries,  and  to  have  them  represented  in  at  least  one  American  collection.  This 
<ibnous  requirement  cannot  be  met  without  Congressional  aid.  The  National 
Museum,  under  present  conditions,  cannot  possibly  develop  an  adequate  policy  of 
fnUnDukigical  development.  The  two  prime  obstacles  are  lack  of  sufficient  curators 
and  lark  of  space.  The  present  force,  even  with  the  great  aid  afforded  by  the  men>- 
ben  ol  the  Bureau  of  Entomology,  cannot  arrange  and  classify  the  collections  already 
oo  hand,  inadequate  as  some  of  these  are.  Some  of  the  men  work  overtime  and  on 
holidays,  while  help  is  sometimes  obtained  from  those  not  officially  connected  with 
the  Museum,  but  all  these  activities  lamentably  fail  to  cover  the  whole  field.  The 
MuHum  should  have  enough  expert  curators  to  keep  classified  and  in  order  every 
group  of  insects,  and  to  furnish  identifications  and  other  aid  to  economic  entomokv 
gisU  and  other  workeri  in  every  state.  Should  the  curatorial  force  be  supfilied, 
however,  they  would  be  helpless  in  the  present  crowded  condition  of  the  department. 
There  is  hardly  room  to  move  around,  and  almost  no  spare  for  new  cabinets.  The 
ocily  way  cHit  seems  to  be  through  the  erection  of  a  new  building  of  suitable  Kite; 
fireproof,  but  not  necemarily  of  any  great  architectural  pretensions. 

Ctraatiag  the  building  and  the  curators,  with  suitable  rules  and  arrangementu  to 
eiantre  the  proper  care  ol  all  the  collections,  what  more  should  he  deniAn<led?  in- 
doubiedly  collectors  and  students  would  present  or  >M^)iiciith  thrir  nisteriAU  i»ii  a 
•rale  previoualy  unheard  of,  because  of  the  great  M*r\'ire»  t)M*y  hati  rr^^n-eil  fnmi  the 
Mnvum  and  their  confidence  in  it  as  a  repository*  of  tx-prs  and  the  pncek*;**  n\wti- 
a»ns.     This,  however,  would  not  suffice.     Funds  should  be  available  for  expii>ra- 
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tioDS,  within  the  United  States  and  abroad,  to  diaooTer  insects  hitherto  unknown  or 
unrepresented  in  the  Muslim. 

With  curators,  building,  and  adequate  ooDections,  we  are  still  confronted  by 
another  urgent  need.  The  results  of  the  work  done  must  be  made  available  to  scien- 
tific men  in  every  part  of  the  country.  This  can  only  be  brou^t  about  through  the 
creation  of  adequate  publishing  facilities,  insuring  the  reasonably  prompt  appearance 
of  each  work  completed.  At  the  present  time  authors  hesitate  to  undertake  large 
monographs  not  knowing  when  they  will  see  the  li^t  of  pubhdty,  nor  indeed  whether 
they  will  ever  do  so. 

Prepared  by  the  committees  to  investigate  conditions  and  needs  of  the  United 
States  National  Museum, 

American  Association 
Entomological  Society  of  America  Economic  Entomologists 

T.  D.  A.  CocKfRELL,  John  J.  Davis, 

Herbert  Osborn,  Vernon  L.  Kellogg, 

William  Barnes,  E.  P.  Felt, 

WiLUAif  M.  Wheeler,  Herbert  Osborn, 

J.  G.  Needham,  E.  D.  Ball, 

Committee.  Committee. 

Mb.  J.  J.  Davis:  The  committee  recommends  that  this  report  be 
accepted  and  that  copies  be  submitted  to  the  authorities  of  the 
Museum  and  requests  the  aid  of  all  entomologists  in  the  distribution 
of  this  information. 

Voted  that  the  report  be  accepted  and  the  recommendations  be  adopted. 

President  W.  C.  O'Kane  :  We  have  yet  to  hear  from  the  Conmiittee 
on  Policy. 

REPORT  OF  THE  CX)MMITTEE  ON  POUCY 

Your  Committee  on  Policy,  following  its  appointment  at  the  last  session,  promptly 
organized,  elected  a  chairman,  and  proceeded  to  a  consideration  of  the  problems 
confronting  the  Association. 

A  preliminary  canvass  of  the  members  resulted  in  the  presentation  of  twenty-two 
more  or  less  distinct  problems  for  discussion. 

A  second  canvass,  in  which  an  attempt  was  made  to  agree  on  a  few  of  the  more 
important  ones  for  immediate  consideration,  was  not  as  successful  but  finally  resulted 
in  an  agreement  on  the  division  of  the  subject  matter  between  five  subcommittees, 
each  subcommittee  to  proceed  with  the  discussion  and  selection  of  important  sub- 
jects within  its  own  field. 

The  fields  and  subcommittee  assignments  are  given  below,  it  being  understood 
that  the  chairman  was  to  be  ex  officio  member  of  each  subconmiittee  and  that  the 
president  held  the  same  relation  to  those  subconmiittees  to  which  he  had  not  been 
regularly  assigned. 

1.  Education:    Osborn,  Dean,  Pierce. 

2.  Insect  Control:    Felt,  Sanders,  O'Kane. 

3.  Organization  and  Cooperative  Relation:    Sanders,  Burgess,  O'Kane. 

4.  Research  Problems  and  Standards:    Dean,  Osborn,  Parrott.^ 

5.  Publications:    Burgess,  Pierce,  Felt. 

^  Professor  Parrott  as  the  Association's  representative  on  the  National  Research 
Council  was  asked  to  assist  this  subcommittee. 
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The  eommitiee,  in  studying  the  problems  of  entomological  education,  finds  that 
there  are  two  quite  different  fields  to  be  considered.  The  first  of  these  is  the  general 
teaching  of  the  subject  for  the  benefit  of  the  general  public  whether  in  the  pubUc 
■ehooli,  colleges  or  extension  courses.  The  second  field  lies  in  the  training  of  special- 
ists in  entomology  who  are  to  be  responsible  not  only  for  the  instruction  in  this  branch, 
hut  also  for  the  imperatively  necessary  research  which  is  to  carry  the  subject  beyond 
its  present  limits  and  to  make  secure  its  foundation  in  fundamental  knowledge.  The 
committee  asks  the  assistance  of  all  entomologists  in  its  consideration  of  definite 
courses  in  entomology  for  the  different  needs.  It  also  asks  assistance  in  considering 
the  desirability  of  fixing  minimum  standards  of  preparation,  or  the  holding  of  a 
degree  showing  a  certain  amotmt  of  training  in  entomology,  as  a  requisite  to  recogni- 
tion as  a  professional  entonoologist. 

Your  committee  recommends:  1.  That  all  members  of  the  Association  be  urged 
to  give  attention  to  the  instruction  now  offered  in  secondary  and  rural  schools  in 
their  respective  localities  to  the  end  that  the  best  possible  instruction  be  secured 
under  the  conditions  existing. 

2.  That  extension  entonoology  and  the  extension  entomologist,  in  all  institutions 
where  such  officers  exist,  be  connected  directly  with  the  department  including  ento- 
mological instruction,  in  order  to  insure  the  closest  agreement  in  the  activities  of 
the  two  fields  of  effort. 

Through  the  subcommittee  on  research  problems  and  standards,  your  committee 
w.  at  the  present  time,  endeavoring  to  determine  what  are  the  major  research  prob- 
lems and  what  should  be  the  best  method  of  attack.  Your  committee  asks  the  aid 
and  cooperation  of  research  workers  in  arriving  at  a  decision  as  to  the  problems  of  the 
greatest  value  or  urgency.  Your  committee  is  cooperating  with  the  National  Research 
C*ouncil,  through  our  representative,  in  the  develojHnent  of  entomological  research  and 
itJi  coordination  with  that  of  the  allied  sciences.  Your  committee  is  undertaking  to 
•tunulate  cooperation  and  coordination  in  research  activities  upon  insects  of  regional 
miportance.  It  feels  that  efforts  of  this  kind  Tensely  and  conservatively  directed 
would  result  in  the  development  of  regional  or  group  [irojects  in  which  the  determi- 
mtioQ  of  the  factors  needing  investigation  and  the  method  of  attack  would  largely 
be  developed  in  group  or  regional  meetingn,  and  that  conferences  from  time  to  time 
would  tend  to  accelerate  progress. 

The  subcommittee  on  insect  control  began  activities  as  a  special  subcommittee  on 
the  European  com  borer  and  was  subsequently  reorganised  with  a  broader  function. 
The  com  borer  problem,  because  of  its  urgency,  has  been  given  special  attention. 
One  or  more  members  of  the  subcommittee  hhve  taken  part  in  most  of  the  recent 
meetings,  hearings  and  conferences  in  relation  to  this  \mi  and  have  cooperated  with 
various  agencies.  The  committee  has  supported  efforts  to  secure  appropriations 
commensurate  with  the  magnitude  of  the  project,  and  regrets  that  owing  to  a  variety 
of  causes  a  comparatively  soudl  sum  was  appropriated  by  Congress.  It  has  doubt- 
less reodcred  a  valuable  service  in  other  directions,  though  it  is  difficult,  in  view  of 
the  cooperative  character  of  its  work,  to  definitely  list  what  has  been  accomplished. 

It  is  the  opinion  of  this  committee  that  the  European  com  borer  must  still  be 
retarded  as  a  most  important  and  potentially  ver>'  dangerous  insect  in  spite  of  the 
fact  that  developments  in  eastem  Massachusetts  last  fall  showed  considerably  less 
injury  than  in  1918,  and  that  in  New  York  state  but  one  generation,  with  very  hmited 
injury,  developed. 

Serious  losns  may  be  expected,  in  the  opinion  of  this  committee,  in  eastem  Massa- 
chuseils  as  a  rule,  and  if  the  pest  becomes  established  in  the  com  belt,  extensive 
iai«ry  oMy  nauli. 
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FurHwnDore,  it  k  bM  ikuX  the  veBtermnost  inleBtetiaaB,  ahlmi^  i 
greater  tlirest  to  tibetjoro  crop  cf  tJae  eofnitrj  than  Ibe  ] 
fhxMaeUM  aifed  Kear  Hamprfiire. 

Tbe  eofDnuU^ee  Isron  ao  eDen^Btk  effort  bv  tlie  pBuenl  gLwemment  to  ooDtrol 
aiMi^  if  pomSbiej  eradicate  liiese  ovt^ring  inleatataonB  br  a  rpaarwiatile  clpan-vfi  of  tlie 
infest^  territorr,  Boppkaxtited  br  a  laf^  aeale  teat  of  the  efieacr  of  mcMfifiad 
cr(i|ipiDf  aifed  the  earij  deatructaoii  of  infested  ooni,  eapeaalhr  in  the  very  aparaely 
inf «pted  purtiooa  of  this  area. 

7^x»  #yw¥WMfijw>  al«ft  wwwwtwndg  rramyiirfi»«WT»  iim  ■win  ■  in  #!Mrt#ra  \I— mlmmtiM 

to  prereot  ao  UDdoe  mnh^iiieataofi  of  tJae  inaect  and  a  denaooBtntion  of  the  poni- 
bilhiai  of  oontroDing  it  by  modifieatioDS  in  cropping  and  by  the  adoptaon  of  socii 
otber  meaauree  aa  may  be  practicaL 

FuETtbennore  a  federal  quarantine  is  reeomnipyidfd,  reatncted  aa  to  area,  and  apply- 
ing to  eorn  on  tbe  cob  and  all  other  portiona  of  the  plant  except  flbefled  earn  or 
mitted  grain  and,  if  poaeible  without  aerioue  commercial  distiiibaneeB,  the  inchiBion 
of  otber  plants  or  plant  prodaete  liaUe  to  be  infested  and  commonly  tranaported, 
aueh  aa  broom  com,  edery,  eliryaanthemums  and  gladinli  except  the  bn&w  thereof. 

Binee  the  elfieacy  of  the  above  meaatnea  depends  in  a  very  large  degree  upon  the  closed 
possible  cooperation  between  federal  offidals  and  the  Tarioos  state  agencieB,  it  is  reoon^ 
mended  that  detailed  plans  for  control  woik  be  formulated  and  made  pufahcaa  early  aa 
poasible  and  uaed  aa  a  general  guide,  at  least  for  operations  in  the  infested  territory. 

It  is  further  recommended  that  the  secretary  of  agriculture  be  asked  to  reconsider 
the  situation  in  view  of  the  materially  changed  conditions  resulting  from  investiga- 
tions of  the  bat  few  UMothB,  and  that  be  be  urged  to  request  of  Congress  a  special 
appropriation  of  $1,000,000  to  be  immediatdy  availaUe  for  cleaning  up  the  infested 
territories  in  the  eariy  spring  along  linea  substantially  aa  outlined  above,  and  that 
the  secretary  be  urged  to  advise  Congress  that  an  equal  amount  for  eorn  borer 
work  abould  be  included  in  tbe  Agricultural  Appropriaticm  Bill,  this  latter  to  be 
available  for  a  continuance  of  operation  during  the  next  fiscal  year. 

In  view  of  tbe  probability  of  other  potentially  injurious  inaecta  becoming  estaUished 
in  this  country  in  spite  of  quarantine  and  other  precautions,  and  owing  to  the  practical 
difficulties  of  securing  immediate  and  effective  action  after  the  discovery  of  such  an 
infestation,  the  committee  would  urge  tbe  desirability  of  tbe  Bureau  of  Entomology 
having  an  emergency  or  reserve  fund  commensurate  with  tbe  importance  of  tbe 
project,  to  be  used  for  incipient  work  against  such  pest  or  pests,  it  being  expected 
that  later  operations  would  be  contingent  upon  the  preliminary  investigations  and 
field  operations,  and  cared  for,  as  in  the  past,  by  special  authorisation  from  Congreas. 

E.  D.  Baix, 
W.  C.  O'Kane, 
A.  F.  Buroesb, 
E.  P.  Felt, 
Herbert  Osborn, 
W,  D.  Pierce, 
J.  G.  Sanders, 
George  A.  Dean, 
Committee, 

On  motion,  the  item  in  the  report  referring  to  proposed  appropria- 
tion for  the  control  of  the  European  corn  borer  was  amended  by 
reducing  the  amount  to  be  immediately  available  from  $1,000,000  to 
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$750,000,  and  by  striking  out  the  request  for  a  proposed  appropria- 
tion of  $1,000,000  for  the  next  fiscal  year. 

It  was  voted  to  accept  the  report  of  the  committee  as  amended. 

President  W.  C.  O'Kane:  Is  the  advisory  committee  ready  to 
nominate  officers  of  the  Journal  for  the  ensuing  year? 

Mr.  W.  J.  Schgene:  On  behalf  of  the  advisory  committee,  I  have 
the  following  report  to  make: 

The  advisory  committee  of  the  Journal  of  Economic  Entomoloot 
nominates  for  editor  of  the  Journal  of  Economic  Entomology, 
E.  P.  Felt;  for  associate  editor,  W.  E.  Britton;  for  business  manager, 
A.  F.  Burgess. 

By  vote  of  the  Association  the  nominees  were  elected. 

President  W.  C.  O'Kane:  Next  we  will  have  the  report  of  the 
Committee  on  Nominations. 

REI'ORT  OF  THE  COMMITTEE  ON   NOMINATIONS 

For  Presid€*nt,  Wilmon  Newell. 

Finl  Vi«*-Prr«idcnt,  H.  A.  Goasard. 

Seruml  Vice-President  (Pacific  Slope  Brand)),  E.  M.  Ehrhom. 

Third  Vice-Preeident  (Horticultural  ln»[)e(*tion  Section),  J.  G.  Sanders. 

Fourth  Vire-I*rwddent  (Apiculture  Section),  F.  B.  Paddock. 

Member  of  the  Committee  on  Policy,  W.  C.  O'Kane. 

Committee  on  Nomenclature,  Arthur  GiljHon. 

Committee  on  Membership,  A.  Ci.  Kugglcit. 

Committee  on  U.  S.  National  Museum,  \V.  J.  Holland. 

For  r(Minrilli>ni  to  the  American  AracK^iation  for  the  Advancement  of  Science, 
T  J   Hra<llre,  G.  A.  Dean. 

.^d^-isKiry  committee,  Journal  or  Ecx)nomic  Entomoloot,  L.  O.  Howard, 
R  W.  Hamed. 

Reprnient«ti%-e  on  the  National  Research  Council,  P.  J.  Parrot t. 

Respectfully  submitted, 

E.  C.  C<JTTO.\', 

J.  J.  Davis. 
P.  J.  Parrott, 
CammiUfe  on  .VorpurMi/iofu. 

By  vote  of  the  Association,  the  Si»cretar>'  wa.<«  instructed  to  cast 
the  ballot  of  the  As^iation  for  the  nominees. 

This  was  done  and  they  were  declared  elected. 

President  W.  C.  O'Kane:  I  will  request  Pa.st  Presidents  Britton 
and  Felt  to  escort  to  the  platform.  President-elect  Wilmon  Newell. 

Mr.  Wilmon  Newell:  It  is  ver>'  difficult  on  an  occasion  of  this 
kind  to  say  ver>'  much.  I  am  aware  of  the  fa<-c  that  you  have  con- 
ferred on  me  the  highest  honor  that  it  is  within  your  |M)wer  to  bestow. 
I  am  very  deeply  appreciative  and  I  wish  to  assure  you  that  I  will  give 
to  the  Association  the  best  that  I  have,  which  is  not  verv*  much,  but 
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what  is  more  important,  I  will  try  to  get  for  you  all  that  I  can  get  out 
of  somebody  else.  It  is  interesting  to  me  that  this  has  happened  in 
the  twentieth  year  of  my  entomological  eflforts.  About  all  I  can  say 
now  is  that  I  hope  all  of  you  will  be  president  of  this  Association  by 
the  time  you  have  been  at  it  twenty  years. 

President  W.  C.  O'Kane:    Is  there  any  miscellaneous  business? 

Secretary  A.  F.  Burgess:  A  list  has  been  passed  around  to  secure 
subscriptions  to  the  new  index.  The  reduced  rate  of  $4.00  is  for  mem- 
bers only.  If  we  extend  this  rate  to  institutions,  we  immediately  get 
into  trouble  with  subscription  agencies  that  handle  some  of  our  busi- 
ness. Any  member  can  subscribe  for  as  many  copies  of  the  index  as 
he  desires  at  the  $4.00  rate,  but  he  must  pay  for  them  personally,  or 
if  they  are  to  be  paid  for  by  an  institution,  the  order  must  state  that 
they  are  for  the  use  of  a  member,  otherwise  the  full  rate  will  be  charged. 

Mr.  J.  G.  Sanders:  I  move  that  in  the  future  we  eliminate  the 
purchase  and  use  of  numbered  buttons.  They  are  of  some  expense 
to  the  Association  and  about  20  per  cent  are  usually  used. 

It  was  voted  by  the  Association  that  this  be  done. 

Secretary  A.  F.  Burgess:  Inasmuch  as  we  will  have  no  more 
numbered  buttons,  I  would  like  to  ask  if  the  Association  cares  to  have 
the  list  of  members  and  the  list  of  meetings  printed  in  the  program. 
The  program  as  printed  with  covers  is  more  expensive  than  if  the 
covers,  list  of  members  and  list  of  meetings  were  eliminated.  The 
list  of  members  is  printed  largely  because  each  member  is  numbered. 
I  will  take  full  responsibility  for  originating  the  button  scheme  and 
for  printing  the  list  of  members,  but  I  would  like  to  know  whether 
the  association  thinks  the  printing  of  this  list  is  worth  the  price? 

Mr.  J.  G.  Sanders  :  I  would  like  to  see  the  list  of  members  printed. 
It  is  very  handy  for  reference  at  the  meetings. 

Mr.  E.  C.  Cotton:  I  would  not  like  to  see  the  list  of  members  and 
list  of  officers  and  former  places  of  meetings  dropped. 

By  vote  of  the  Association  it  was  decided  to  print  the  program  sub- 
stantially as  heretofore. 

Mr.  H.  a.  Gossard  stated  that  he  had  checked  over  the  list  of 
active  members  and  that  he  had  sent  a  list  of  those  who  were  not 
fellows  in  the  American  Association  for  the  Advancement  of  Science 
to  that  association  so  that  they  could  be  raised  to  fellowships,  if  they 
are  in  good  standing  on  the  books.  He  stated  that  he  had  done  the 
best  he  could  in  the  limited  time  at  his  disposal  to  straighten  out  this 
matter  which  proved  to  be  quite  complicated.  He  stated  that  he  had 
attended  many  of  the  meetings  of  the  council  and  was  very  glad  to 
have  had  the  privilege  of  voting  for  the  first  economic  entomologist  to 
be  president  of  the  general  Association. 
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Mr.  Herbert  Osborn  :  I  move  that  the  next  meeting  of  the  Associ- 
ation be  held  at  the  same  time  and  place  as  that  of  the  American 
Association  for  the  Advancement  of  Science. 

The  motion  was  seconded  and  carried. 


PART  n.    PAPERS  AND   DISCUSSIONS 

Afternoon  session,  Wednesday,  December  31,  1919,  1.30  p.  m. 

President  W.  C.  O'Kane:  The  chair  wishes  to  announce  the 
matter  of  policy  in  regard  to  papers. 

The  time  limit  requested  by  the  author  will  be  aUowed  in  each  case 
and  the  time  will  not  be  extended  unless  by  vote  of  the  Association. 
If  the  author  of  a  paper  is  not  present  when  the  paper  is  called,  it 
will  \ye  passed  to  the  end  of  the  session.  The  papers  left  over  will 
then  be  caUed  in  order.  In  the  case  of  a  paper  sent  in  by  a  member 
who  is  not  present,  it  will  be  read  by  title  unless  the  Association  votes 
otherwise.  The  chair  believes  that  all  members  who  attend  the  meet- 
ings and  bring  their  papers  should  have  preference  over  those  who  send 
them  to  the  meeting. 

I  would  like  to  announce  an  invitation  to  visit  the  Stark  Bros., 
Nurseries  and  Orchards,  at  Louisiana,  Mo. 

We  will  now  listen  to  a  paper  entitled,  *'  New  Facts  Concerning  the 
Habits  of  the  Rocky  Mountain  Spotted  Fever  Tick,  Dermacentor 
9enusiuM  Banks,"  by  R.  R.  Parker. 

THE  PRESENT  STATUS  OF  THE  CONTROL  OF  DERMACENTOR 

VENUSTUS  BANKS  IN  THE  BITTER  ROOT  VALLEY, 

MONT.,  AND  NEW  DATA  CONCERNING  THE 

HABITS  OF  THE  TICK' 

By  R.  R.  PAaKBR,  Bceemtm,  Mani. 

During  the  past  sixteen  years  much  time  and  money  have  been  spent 
by  various  agencies,  both  medical  and  entomological,  in  the  study  of 
Rocky  Mountain  spotted  fever,  its  mode  of  transmission,  and  the 
habits  and  means  of  control  of  the  wood-tick,  Dermacentor  venustus 
Banks,  the  transmitting  agent. 

Medical  science  has  been  more  interested  in  the  etiology*  and  pathol- 
ogy of  the  disease  and  the  possibility  of  finding  a  cure,  than  in  the  actual 
control,  though  a  few  men  have  labored  in  this  direction.  Dr.  S.  B. 
Wcdbach  of  Harvard  Medical  School,  working  since  1916,  has  sue- 

^  Coothbotioo  fron  lbs  laboratory  of  the  StAt«  Board  of  Entomology,  Eosetnan, 
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eeeded  in  demaDStratiiig  the  eausative  a^ent,  an  ofiganism  which  he 
eonmden  to  belong  to  a  new  groap  of  difleaee  ag»it«,  that  is,  it  is  neither 
bsieterial  nor  protozoan.  He  has  worited  out  the  life  histoiy  of  the 
organii»n  in  gome  detail,  and  has  recently  named  it.  No  cure,  how- 
ever, has  yet  been  discovered.  Four  medical  men  have  thus  far  lost 
their  lives  in  this  work,  three  through  &eeidentally  acquired  infection. 
The  most  recent  death  was  that  of  Dr.  Arthur  McCray,  director  of 
the  State  Hygienic  Laborator>%  during  the  past  summer. 

Entomolo^cal  workers  were  early  brought  into  the  field  by  the 
apparent  fact  that  the  best  hope  of  controlling  the  disease  lay  in  the 
control  of  the  tick  which  transmits  it.  The  work  was  first  taken  up  by 
Prof.  R.  A.  Cooley,  and  later  by  the  Federal  Bureau  of  Entomology. 
The  life  history  of  the  tick,  and  eradication  measures  were  first  worked 
out  and  actual  control  was  initiated  in  1912,  the  Public  Health  Service 
also  codperating. 

The  area  of  operation  has  gradually  been  extended  until  it  now  in- 
volves approximately  125,000  acres.  The  two  federal  agencies,  how- 
ever, withdrew  in  1917,  and  since  then  the  work  has  been  carried  on 
solely  by  the  Montana  State  Board  of  Entomology.  That  control 
efforts  have  met  with  some  measure  of  success  is  attested  by  the  facta 
that  considerable  areas  have  been  freed  of  ticks  and,  whereas  up  to 
twenty-five  or  more  cases  a  season  were  the  rule,  during  the  past  two 
years  there  has  been  but  a  single  case  in  the  area  where  the  work  has 
been  conducted.  The  reduction  in  cases  is  attributable  in  part  to  the 
control  work,  in  part  to  education  to  avoid  infection,  and  perhaps  in 
part  to  little  understood  natural  factors.  There  is  some  reason  to 
expect  a  slight  increase  in  the  number  of  cases  during  the  next  few 
years,  especially  in  certain  areas  outside  the  control  districts. 

The  work  of  control,  however,  is  a  long  and  tedious  operation,  alike 
to  those  in  charge,  and  to  the  local  farmers  and  others  involved,  and 
two  c|uestion8  persistently  present  themselves.  One  concerns  the 
permanency  of  the  results  attained,  the  other  the  possibility  of  finding 
some  simpler  and  quicker  method  of  operation. 

Permanency  of  results  is  especially  to  be  desired,  but  knowledge  on 
this  point  is  limited  by  lack  of  knowledge  of  the  real  source  of  the 
disease  among  wild  mammals,  among  which,  there  seems  no  reason  to 
doubt,  lies  the  real  source  of  the  disease.  The  question  cannot,  there- 
fore, be  satisfactorily  answered.  Questions  of  the  susceptibility, 
immunity,  chronic  infectivity,  habitat,  periodical  variations  in  abun- 
dance and  distribution,  and  the  seasonal  migrations  and  habits  of  these 
animals  are  all  intimately  involved.  Even  though  we  may  successfully 
eradicate  the  tick,  it  is  possible  that  the  real  condition  which  is  the  very 
bed-rock  of  the  trouble  may  be  left  behind.     For  example  let  us  sup- 
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poee  that  a  certain  rodent  is  the  medium  through  which  the  disease 
becomes  endemic.  Then,  since  the  distribution  of  most  rodents  and 
their  relative  abundance  is  largely  dependent  upon  the  distribution  of 
certain  types  of  vegetation  favorable  to  them,  the  value  of  the  eradi- 
cation of  ticks  and  even  of  the  particular  rodent  involved,  is  limited  by 
the  very  probable  facts  that  a  certain  degree  of  tick  reinfestation  is 
very  possible  and  that  since  the  natural  habitat  of  the  rodent  remains, 
reinfestation  by  this  rodent  would  also  take  place,  with  the  possibility, 
at  least,  of  a  recurrence  of  the  disease.  On  the  other  hand,  if  this 
rodent  were  known,  or  it  might  be  that  more  than  one  species  would 
be  involved,  steps  could  perhaps  be  taken  to  prevent  its  reappearance. 
In  the  case  of  certain  rodents,  such  a  course  would  be  entirely  possible 
and  the  probability  of  future  tick  reinfestation  would  be  of  negative 
importance. 

At  the  present  time,  the  methods  of  tick  control  employed  are  rodent 
destruction  (directed  particularly  against  the  Columbian  ground 
squirrel);  the  restriction  of  grasing;  dipping  and  hand  picking  of 
stock ;  quarantine  and  cultivation.  Under  these  measures,  the  mini- 
mum time  to  expect  apparent  results  is  three  seasons,  and  complete 
eradication  will  take  from  five  years  on,  depending  upon  the  degree 
of  co6peration  obtained  from  the  residents  and  the  thoroughness 
with  which  the  state  can  carry  out  its  end  of  the  control  program. 
Hence,  the  chance  that  there  may  be  some  simpler  means  of 
solving  the  problem  than  those  now  in  use  is  not  only  an  invit- 
ing field  for  research,  but  also  a  very  pertinent  question  at  the 
present  time,  when  there  is  the  probability  that  it  will  be  necessar>' 
to  extend  the  work  over  a  greatly  increased  area.  This  possibility 
immeiiiately  directs  attention  to  the  fact  that  methods  of  tick  am- 
irol  depend  upon  local  conditions,  so  that  to  secure  the  best  results, 
variations  in  method,  from  place  to  place,  are  quite  essential.  The 
conditions  which  make  such  variations  necessar}'  are:  differences  in 
the  hosts  of  the  larval  and  nymphal  ticks,  differences  in  the  hosts  of 
adult  ticks,  differences  in  economic  conditions,  differences  in  the  char- 
acter of  the  vegetation  and  soil  covering  which  predetermine  the  species 
and  the  relative  abundance  of  the  rodent  hosts  of  the  immature  ticks, 
and  finally  differences  in  the  habits  of  ticks,  which  often  show  con- 
nderable  variation  with  short  distances.  Space  does  not  permit  that 
these  factors  be  discussed,  nor  is  it  nece8sar>%  except  to  point  out  that 
a  further  expansion  of  the  work  would  mean  the  working  out  of  a  sy^ 
tern  of  control  varied  here  and  there,  to  adapt  it  to  local  conditions. 
This  is  a  difficult  thing  to  do;  especially  in  a  farming  community.  \b 
an  ahemative  is  the  possibility  of  finding  a  simpler  way  of  checking 
the  ferer,  that  is,  one  of  more  general  application.    The  latter  step 

4 


34  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  [VoL  13 

has  more  to  recommend  it,  and  the  writer  believes  that  such  a  plan 
may  be  evolved  by  a  study  of  disease  among  the  wild  animals,  with  the 
end  in  view,  of  eradicating  from  any  area  concerned,  those  rodents  or 
other  animals  which  permit  the  disease  to  perpetuate  itself.  Such  an 
investigation  has  been  carefully  planned,  and  a  mass  of  circumstantial 
evidence  already  at  hand  indicates  the  possibility  that  the  rodents  or 
other  animals  which  it  may  be  necessary  to  exterminate  will  be  very 
few  in  niunber.  If  this  be  so,  the  work  will  eventually  resolve  itself 
into  a  systematic  campaign  against  certain  species  of  animals,  and 
will  be  aimed  at  the  actual  source  of  the  disease  rather  than  at  the 
control  of  the  transmitting  agent,  a  long  process  at  best,  desirable 
though  it  may  be.  Such  a  program  would  have  much  to  recommend 
it  over  the  present  system  of  control, — it  wotild  be  more  rapid,  more 
effective  and  less  expensive;  it  would  eliminate  features  of  the  present 
system  which  are  a  source  of  constant  irritation  to  a  certain  class  of 
residents,  and  under  some  conditions,  the  reduction  of  ticks  would  be 
fully  as  marked  as  under  the  present  system. 

Data  Concerning  Habits  op  Dermacentor  venustus  Banks 

In  spite  of  time  which  has  been  devoted  to  the  study  of  the  habits  of 
the  tick,  the  writer  feels  that  knowledge  of  the  latter  is  limited,  and 
that  additional  study  wotild  reveal  points  of  value.  Our  knowledge  of 
larval  and  nymphal  habits,  in  particular,  is  extremely  meagre,  and 
those  of  the  adult  tick  are  by  no  means  well  known  or  understood. 
The  remainder  of  this  paper,  therefore,  will  be  devoted  to  the  presenta- 
tion of  a  few  points  which  the  work  of  the  past  few  seasons  has 
brought  out. 

Tick  Migration. — It  has  always  been  supposed  that  the  move- 
ments of  the  adult  spotted  fever  ticks  were  of  very  limited  extent,  but 
while  carrying  on  studies  in  eastern  Montana  in  1917,  conditions  were 
encountered  which  led  the  writer  to  believe  that  such  was  not  the  case. 
Subsequent  observations  have  confirmed  this  opinion.  Conditions 
which  first  suggested  the  idea  of  tick  migration  were  found  in  a  hilly 
area,  cut  by  narrow  valleys  from  which  still  narrower  much-branched 
coulees  extended  back  into  the  hills  on  either  side.  The  floors  of  the 
coulees  varied  from  a  few  feet  to  several  hundred  feet  in  width,  and  in 
the  middle  was  always  a  rather  narrow  draw  which  remained  green 
and  moist  until  late  in  the  season.  Each  side  of  the  floor  gave  way  to 
a  short  and  usually  steep  slope  surmounted  by  sandstone  rimrocks. 
Weathered  rocks  from  the  cliffs  had  acoumtilated  at  their  bases  and 
on  the  slopes  below.  In  the  clefts  of  the  rimrocks  and  among  the 
fallen  rocks,  deer  mice,  chipmunks,  pack  rats  and  cottontail  rabbits. 
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the  rodents  which  were  found  to  be  hosts  of  the  larval  and  nymphal 
ticks,  were  found.  Hence  it  wotild  be  supposed  that  this'was  the  place 
the  adult  ticks  would  occur,  and  during  the  early  spring  months  they 
were  found  in  such  places,  in  considerable  niunbers.  In  June,  on  the 
other  hand,  the  ticks  were  scarce  on  the  slopes,  but  abundant  in  the 
draw.  At  this  time  the  slopes  had  become  dry,  but  the  draw  at 
the  bottom  was  moist,  and  the  vegetation  green  and  abundant.  For 
example,  in  a  certain  coulee  known  as  Wolf  Den  Coulee,  which  was 
about  half  a  mile  in  length,  the  floor  gradually  narrowed  from  a  width 
of  about  one  hundred  feet  at  its  mouth,  to  a  few  feet  at  the  upper  end. 
On  May  18,  operations  on  the  floor  of  the  coulee  failed  to  reveal  any 
ticks,  though  they  were  found  in  abundance  on  the  slopes  at  the  blind 
end.  On  June  19,  however,  niunerous  ticks  were  "picked  up"  the 
whole  length  of  the  floor.  In  another  coulee  in  which  the  draw  was  but 
from  one  to  three  feet  wide,  nearly  two  hundred  ticks  were  secured  in 
late  June  by  dragging  but  a  few  hundred  feet  up  the  draw.  Their 
absence  here,  and  their  abundance  on  the  slopes  above  early  in  the 
0eaiH>n  had  been  noted  in  previous  operations.  Similar  conditions  were 
encountered  in  widely  separated  localities.  The  improbability  that 
the  ticks  had  been  dropped  in  these  bottoms  as  engorged  nymphs  was 
shown  by  the  fact  that  the  hosts  of  the  immature  ticks  inhabited  not 
the  draw,  but  the  slopes  above.  The  only  reasonable  explanation 
seemed  to  be  that  the  ticks  had  gradually  migrated  downward,  and 
concentrated  in  the  bottoms.  What  the  compelling  factor  was  would 
be  hard  to  say,  though  the  possibility  that  they  had  migrated  from  the 
dry  slopes  to  the  moist  bottoms  was  naturally  suggested.  The  writer 
has  met  with  similar  movements  in  other  localities  however,  when  the 
moisture  factor  seemed  to  be  absent.  It  is  of  interest  to  inquire  as  to 
what  becomes  of  the  ticks  migrating  to  the  bottoms.  They  were 
certainly  not  numerous  there  in  the  spring  in  which  this  work  was 
conducted,  but  there  is  nothing  to  explain  their  absence,  or  to  suggest 
that  they  might  not  have  been  numerous  the  following  spring,  except 
the  fact  that  these  draws  are  usually  filled  by  rushing  torrents  in  the 
early  season,  and  very  wet  for  some  time  thereafter.  It  is  well  known 
that  this  tick  avoids  wet  places,  and  is  not  normally  found  there. 

In  1918,  when  the  writer  took  up  the  control  work  in  the  Bitter  Root 
Valley,  a  few  experiments  were  conducted,  to  see  if  migration  actually 
occnirred.  For  one  experiment,  a  slope  to  the  north  of  Big  Creek  near 
Victor,  was  selected.  A  certain  trail  on  this  slope  had  long  been  known 
to  be  heavily  infested,  the  ticks  always  being  found  on  the  vegetation 
growing  along  the  upper  edge  of  the  trail.  Kven  before  going  to  the 
Bitter  Root  Valley,  my  observations  noted  above  had  suggested  the 
powibiltty  that  ticks  migrated  down  the  slope,  and  stopped  when  they 
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reached  the  trail.  To  prove  or  disprove  this  possibility,  one  hundred 
ticks,  marked  with  white  paint,  were  liberated  one  hundred  feet  above 
the  trail  on  May  3,  all  at  the  same  point.  Unfortunately,  it  seemed, 
at  the  time,  this  whole  area  was  burned  over  on  May  4.  One  of  my 
assistants,  however,  when  going  up  the  trail  on  May  23,  found  three  of 
these  marked  ticks  along  the  upper  edge  of  the  trail,  these  ticks  having 
survived  the  fire  and  moved  downward.  The  places  were  carefully 
marked,  and  we  returned  the  next  day,  and  again  found  the  ticks, 
though  they  had  changed  their  position  up  or  down  the  trail.  The 
two  outermost  were  more  than  two  hundred  feet  apart. 

A  similar  experiment  carried  on  in  another  place  with  two  hundred 
ticks  showed  that  a  majority  of  ticks  tend  to  migrate  down  a  slope  and 
that  very  few  go  up.  Some,  however,  remained  near  the  point  of 
release  during  two  successive  seasons,  1918  and  1919.  None  were 
found  more  than  twenty  feet  up  the  slope,  nor  more  than  two  hundred 
and  fifty  feet  down  the  slope. 

The  tendency  of  ticks  to  concentrate  along  a  trail  or  road  crossing  a 
slope,  or  along  the  edge  of  ctiltivated  land  similarly  situated  has  been 
observed  in  numerous  instances,  the  details  of  which  need  not  be 
recorded  at  this  time. 

As  a  further  proof  that  these  adtilt  ticks  move  about,  it  may  be 
mentioned  that  we  often  removed  all  the  ticks  from  a  tuft  of  grass  on 
the  edge  of  Big  Creek  trail,  mentioned  above,  only  to  find  it  again 
infested  on  our  next  trip.  The  writer  has  also  seen  ticks  drop  from  a 
grass  blade  or  bush  and  deliberately  move  toward  a  person  standing 
nearby. 

Though  the  observations  thus  far  made  have  only  been  of  a  pre- 
liminary nature,  they  have  been  sufficient  to  indicate  that  ticks  do 
move  about,  and  that  the  tendency  when  on  a  slope  is  to  migrate  down- 
ward, and  that  migration  is  hindered  when  the  low  vegetation  is  at  all 
abundant.  Under  certain  highly  localized  conditions,  this  fact  has 
valuable  application  to  control  work.  Other  applications  to  the  whole 
general  problem  may  develop  as  a  better  knowledge  is  gained  of  the 
movements  and  the  factors  which  control  them. 

A  Reaction  op  Engobged  Seeds  to  Light 

Prof.  R.  A.  Cooley  determined  some  years  ago  that  engorged  imma- 
ture ticks  dropped  from  then*  host  during  daylight.  During  August  of 
the  past  season,  while  feeding  seed  ticks  on  a  cottontail  rabbit,  a  chance 
observation  developed  the  further  fact  that  the  rapidity  of  dropping 
could  be  increased  or  decreased  by  varying  the  degree  of  light  intensity. 
By  placing  the  infested  animals  in  darkness  dropping  could  be  stopped, 
while  by  increasing  the  light  intensity,  the  rate  of  dropping  coiUd  be 
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increaaedy  reaching  its  height  when  the  animal  was  placed  in  direct 
sunlight. 

This  fact  was  determined  in  the  following  manner:  A  cottontail 
rabbit  had  been  heavily  infested  with  seeds.  When  they  had  become 
engorged  and  started  to  drop,  a  record  was  kept  of  the  number  dropped 
during  each  successive  fifteen  minute  interval,  the  experiment  having 
been  originally  started  to  determine  at  what  time  of  day  the  majority 
of  ticks  dropped.  After  the  count  had  been  kept  for  several  hours,  it 
was  noted  that  the  intervals  showed  alternate  high  and  low  counts. 
The  figures  were  too  consistent  to  be  due  to  chance,  and  an  explanation 
was  sought.  The  work  was  being  conducted  in  a  shed.  The  ticks,  as 
they  dropped,  were  being  caught  on  two  pieces  of  outing  flannel  used 
alternately.  It  was  observed  that  one  cloth  was  located  in  a  patch  of 
sunlight,  which  came  through  the  shed  door,  the  other  in  the  shade. 
The  high  counts  were  from  the  cloth  placed  in  the  patch  of  sunlight. 
Var>'ing  the  conditions  from  complete  darkness  to  direct  sunlight,  it 
soon  established  the  conclusions  recorded  above.  It  is  probable  that 
the  siame  reaction  to  the  intensity  of  light  also  determines  the  time  of 
dropping  of  the  engorged  nymphs.  In  this  connection  a  consideration 
of  the  habits  of  those  rodents  which  are  hosts  of  larval  and  nymphal 
ticks,  and  which  are  also  susceptible  to  the  disease,  may  be  of  value 
in  understanding  the  distribution  of  infected  ticks  and  to  a  certain 
extent  of  the  fever  itself.  The  factors  which  enter  into  this,  problem 
would  be  the  time  of  day  at  which  these  host  animals  are  active,  that 
is,  whether  nocturnal  or  diurnal,  the  particular  conditions  as  regards 
habitat  under  which  the  various  periods  of  the  day  are  spent,  and  the 
extent  of  movements  when  active  and  the  character  of  countr>'  then 
sought. 

Other  habits  of  interest  might  well  be  mentioned  but  time  has 
limited  the  discussion  to  those  which  have  a  possible  bearing  on  the 
distribution  of  infected  ticks  and  the  consequent  relationship  to  the 
occurrence  of  infection  in  human  beings. 


President  W.  C.  O'Kane:  This  paper  is  now  open  for  dis- 
cusiiion. 

Mr.  Leonard  Haseman:  I  would  like  to  ask  the  speaker  whether 
in  any  of  his  work  he  has  found  any  other  species  of  tick  that  carry 
fever? 

Mr.  R.  R.  Parker:  I  have  not  found  other  species  myself,  but 
other  investigators  working  under  laborator>'  conditions  have  found 
other  species  that  carry  fever.  There  are  other  species,  such  as  the 
rabbit  tick,  which  should  be  worked  with  to  determine  whether  or 
not  they  carry  the  fever. 
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President  W.  C.  O'Kane:  If  there  is  no  further  discussion,  we 
will  now  listen  to  the  paper  entitled,  "The  Ecology  of  Certain  Insects 
Which  Infest  Stored  Food  Products,"  by  Royal  N.  Chapman. 

THE  ECOLOGY  OF  CERTAIN  INSECTS  WfflCH  INFEST  STORED 

FOOD  PRODUCTS 

By  R.  N.  Chapman,  St.  Paid,  Minn, 

(Withdrawn  for  publication  elsewhere) 

President  W.  C.  O'Kane:  The  next  paper  is,  "The  Extermina- 
tion of  the  Pink  BoUworm  of  Cotton  in  Texas,"  by  Ernest  E.  SchoU. 

Mr.  E.  E.  Scholl:  I  will  read  my  paper  first,  and  if  there  is  time 
I  will  read  the  paper  by  Dr.  Hunter  on  the  same  subject. 

I  was  detained  in  Austin,  Tex.,  before  coming  here,  where  I  had 
a  conference  with  Dr.  Hunter. 

President  W.  C.  O'Kane:  We  have  adopted  a  procedure  by 
which  if  a  man  is  not  present  to  read  his  paper,  it  goes  to  the  end  of 
the  sessijon. 

Secretary  A.  F.  Burgess:  I  would  suggest  in  this  case  that  the 
paper  of  Dr.  Hunter  be  read,  because  it  forms  a  part  of  a  symposium 
on  insect  extermination,  and  if  these  papers  are  not  all  presented 
together,  the  subject  will  be  presented  in  a  very  disconnected  way. 

The  Association  voted  that  Dr.  Hunter's  paper  be  read  by  Mr. 
Scholl. 

METHOD   OF  PROCEDURE  IN  PINK  BOLLWORM 
ERADICATION  WORK  IN  TEXAS 

By  Ernest  E.  Scholl,  Chief  Entomologisty  State  Department  of 
Agriculture f  AmtiUy  Tex. 

According  to  the  opinion  of  the  writer,  the  best  entomological  legis- 
lation in  the  state  of  Texas  was  the  placing  upon  the  statutes  of  our 
state  of  the  Pink  Bollworm  Act,  passed  in  October,  1917,  and  improved 
by  amendments  in  March  of  1919  as  House  Bill  329  and  now  known 
as  the  Texas  Pink  Bollworm  Act  of  1919. 

The  Act  is  very  specific,  and  although  it  deals  with  only  one  species 
of  insect,  it  leads  us  to  believe  that  in  the  near  future  the  state  of  Texas, 
as  well  as  other  states,  will  use  the  act  as  a  basis  for  the  enactment  of 
similar  laws  pertaining  to  other  serious  insect  pests. 

The  provisions  of  the  act  are  in  the  main  two-fold.  First,  provi- 
sions are  made  for  safeguarding  against  the  introduction  of  the  pink 
bollworm  from  Mexico.  Second,  portions  of  the  law  provide  for  stren- 
uous measures  in  controlling  and  eradicating  outbreaks  of  the  pink 
bollworm  that  have  already  become  established  in  the  state. 
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As  a  primRiy  safeguard  the  legislature  created  a  sone  known  by 
some  as  a  ''safety  sone"  and  termed  by  others  a  ''buffer  sone/'  which 
consists  of  a  tier  of  counties  along  the  Rio  Grande  River,  and  provides 
for  this  safety  strip  of  land  in  which  it  becomes  necessary  for  the  com- 
missioner of  agriculture  to  use  special  precautions  in  making  inspec- 
tions and  surveys  of  cotton  fields.  Sections  of  the  act  following  that 
portion  which  provides  for  the  above  sone  makes  it  possible,  under 
certain  conditions,  to  safeguard  the  shipments  of  cotton  products,  and 
if  necessary,  prohibit  the  absolute  growing  of  cotton.  The  procedure 
in  establishing  a  non-cotton  zone  in  this  tier  of  counties  consists  mainly 
of  the  inspection  of  cotton  fields  in  Mexico  by  federal  men,  and  if  pink 
bollworms  are  found  within  twenty-five  miles  of  the  Texas  border  such 
report,  when  received  at  Washington,  D.  C,  is  reported  to  the  gov- 
ernor of  our  state  by  the  secretary  of  agriculture,  after  which  it  be- 
comes necessary  for  the  commissioner  of  agriculture  of  Texas  to  verify 
the  infestation.  After  this  has  been  done  and  the  report  has  been 
submitted  to  the  governor  of  the  state,  he  at  once  issues  a  proclama- 
tion creating  a  non-cotton  zone  consisting  of  such  territory  as  may 
be  deemed  necessary  to  assiu^  the  prevention  of  the  introduction  of 
the  pink  boliworm  into  the  state  of  Texas.  It  is  under  this  section  of 
the  act  that  sone  4,  consisting  of  the  counties  of  Val  Verde,  Kinney 
and  Maverick,  has  become  a  non-cotton  sone  since  the  spring  of  1918 
on  account  of  the  discovery  of  the  pink  boUworm  at  San  Carlos,  Mexico, 
about  fourteen  miles  from  the  Rio  Grande  River,  by  federal  officials  in 
the  fall  of  1917,  and  verified  by  state  officials  in  Februar>'  of  1918. 
The  present  existence  of  the  pink  boliworm  at  San  Carlos  makes  it 
necessary  for  the  continuance  of  non-cotton  zone  No.  4. 

Further  steps  are  provided  in  the  act  for  the  commissioner  of  agri- 
culture to  prevent  the  shipping  of  cotton  or  cotton  products  from 
border  sones,  or  to  properly  safeguard  such  shipments  by  fumigation 
before  the>'  are  shipped. 

The  first  steps  necessar>'  in  the  case  of  discover>'  of  the  pink  boll- 
worm  within  the  state  outside  of  the  zone  provided  for  in  Section  1 
are  for  the  commissioner  of  agriculture,  upon  receipt  of  a  sworn  affi- 
davit from  an  inspector  to  the  effect  that  the  worms  have  l)een  found, 
to  certify  such  fact  to  the  governor,  who  then  proclaims  a  special  zone 
or  quarantine  district  to  such  an  extent  as  may  be  determined  sufficient 
to  prevent  the  spread  of  the  pink  boliworm,  after  which  it  is  unlawful 
for  any  grower  or  any  person  to  ship  cotton  products  of  any  kind  with- 
out special  permission  from  the  commissioner  of  agriculture.  It  is 
further  provided  that  if  in  the  judgment  of  the  commissioner  of  agri- 
culture the  danger  is  of  such  nature  that  the  cotton  must  be  destroyed, 
•och  fact  is  also  certified  to  the  governor,  who  then  proclaims  such 
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cotton  or  fields  of  cotton  a  public  menace,  and  authorizes  the  com- 
missioner of  agriculture  to  exercise  his  authority  in  complete  destruc- 
tion of  such  cotton  or  cotton  plants.  Immediately  after  the  issuance 
of  such  proclamation  steps  are  taken  by  state  and  federal  officials  in 
organizing  clean-up  gangs,  whose  work  consists  of  the  uprooting  of  all 
cotton  plants  and  picking  up  of  all  waste  cotton  material  and  the 
destruction  of  all  such  plants  and  material  by  burning.  Quarantines 
with  these  provisions  were  issued  by  the  governor  for  zone  1  at  Heame 
in  the  spring  of  1918;  for  zones  2  and  3  in  the  southeastern  part  of 
Texas  in  the  spring  of  1918,  and  for  zones  5  and  6  in  the  western  part 
of  the  state  in  the  winter  of  1918-19. 

Should  it  become  necessary  for  the  commissioner  of  agrictilture  to 
destroy  cotton  fields  in  which  considerable  cotton  is  still  unpicked, 
the  act  provides  for  the  appointment  of  an  appraisal  committee  by 
the  county  judge  of  the  county  in  which  the  infestations  exist. 

This  committee  consists  of  three  disinterested  citizens,  and  their 
duty  is  to  appraise,  under  oath,  any  cotton  or  cotton  fields  that  must 
be  destroyed.  The  appraisal  report,  approved  by  the  county  judge 
and  certified  to  by  the  commissioner,  upon  the  receipt  of  a  certificate 
from  the  chief  inspector  in  charge  of  the  clean-up  work  that  the  fields 
and  cotton  have  been  destroyed,  finally  reaches  the  state  comptroller 
whose  duty  it  is  to  direct  the  State  Treasurer  to  issue  warrants  to 
the  growers  for  the  amount  due  them  on  the  cotton  destroyed.  Any 
grower  who  is  not  satisfied  with  the  amount  assessed  by  the  appraisal 
committee  has  the  right  of  appeal  to  any  court  of  competent  juris- 
diction. 

Unfortunately  the  state  legislature  did  not  set  aside  a  specific  sum 
of  money  by  which  such  payments  as  called  for  above  can  be  imme- 
diately paid.  Steps  are  now  being  taken  by  the  attorney  general's 
department  of  the  state  with  a  view  of  having  all  such  claims  paid 
without  legislative  action. 

The  act  also  provides  for  the  condemnation  of  cotton  fields  where 
a  very  light  infestation  of  the  pink  boUworm  exists.  Under  the  pro- 
visions of  this  section  the  cotton  is  allowed  to  develop  and  is  handled 
under  specific  directions  of  the  commissioner  of  agriculture,  is  har- 
vested under  certain  rules  and  regulations,  and  is  marketed  under 
restrictions.  This  section  also  provides  that  any  extra  services  ren- 
dered by  the  grower  of  a  condemned  field  in  safeguarding  the  cotton 
is  entitled  to  compensation  by  the  state  for  such  services.  It  is  fur- 
ther provided  that  the  commissioner  of  agriculture  shall  proclaim  rules 
and  regulations  covering  the  thorough  destruction  of  all  plants  and  for 
the  cleaning  of  ground  upon  which  infested  cotton  has  grown,  such 
rules  and  regulations  shall  also  consist  of  directions  for  shipping  cer- 
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tain  cotton  products,  and  rules  for  growing  and  harvesting  cotton  in 
condemned  fields. 

The  pink  boUworm  law  further  provides  that  if  the  commissioner 
of  afcriculture  deems  it  necessary  to  the  protection  of  the  cotton  indus- 
try of  Texas  that  the  growing  of  cotton  in  any  quarantine  district  or 
part  thereof  be  prohibited,  he  shall  certify  such  fact  to  the  governor, 
who  thereupon  declares  the  growing  of  cotton  in  such  area  a  public 
menace  and  proclaims  it  unlawful  to  grow  cotton  in  such  district  for 
the  number  of  years  specified  in  the  recommendation  of  the  Pink  Boll- 
worm  Commission.  It  makes  it  necessary  for  the  commissioner  to 
inspect  such  area  after  each  crop  season  and  have  additional  com- 
mission hearings  for  the  purpose  of  continuing  a  non-cotton  zone  or 
changing  the  same  to  a  regulated  lone. 

A  section  of  the  act  provides  for  the  proclaiming  by  the  governor 
of  a  regulated  sone  in  which  it  is  permissible  to  grow  cotton  under 
rules  and  regulations  by  the  commissioner  of  agriculture,  embracing 
the  planting  of  cotton  seed  from  non-infested  territory,  beginning 
within  the  lone,  marketing,  and  such  other  rules  as  may  be  deemed 
eseential.  The  regulations  also  include  the  destruction  of  cotton 
6elds  which  may  be  found  infested  in  regulated  sones,  and  provisions 
are  made  for  compensation  to  the  grower  for  such  cotton  destroyed. 
Compensation  is  not  allowed,  however,  to  any  person  or  persons 
violating  the  proclamations,  rules  and  regulations.  Steps  under  this 
art  were  taken  early  in  the  spring  of  1919,  when  it  was  recommended 
by  the  Pink  Bollworm  Commission,  after  holding  a  public  hearing  at 
Houston  on  April  18,  1919,  that  the  original  non-cotton  tone  2  and  3 
should  be  changed  to  a  regulated  sone.  This  was  done  by  proclama- 
tion of  the  governor  and  the  work  of  growing  cotton  has  been 
supervised  by  state  and  federal  officials.  Pink  bollworms  were 
again  found  in  this  territory  in  the  fall  of  1919,  and  the  cotton 
is  now  being  destroyed  after  having  been  appraised  by  proper 
committees. 

The  act  pro^ndes  that  the  commissioner  of  agriculture  and  his  author- 
iae<l  agents  shall  have  the  power  to  enter  into  any  field  or  fields  of 
cotton  or  upon  any  premises  in  which  it  may  be  necessary  to  enforce 
the  provisions  of  the  act.  It  is  also  provided  that  the  commissioner  of 
agriculture  of  Texas  shall  co6perate  with  the  secretar>'  of  agriculture 
of  the  United  States  in  any  measures  authorised  and  to  be  undertaken 
in  preventing  the  introduction  of  the  pink  bollworm  into  the  United 
States  through  the  state  of  Texas.  It  has  been  fortunate  for  Texas 
that  this  clause  has  been  inserted  in  the  law,  because  of  the  fact  that 
the  federal  government  came  to  our  rescue  with  men  and  with  funcb 
when  luder  the  eircumstances  the  state  itself  could  not  have  con- 
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trolled  and  checked  the  heavy  infestations  of  pink  bollworms  that 
were  found  in  the  state  in  1917  and  1918. 

In  the  penalty  clause  of  the  act  heavy  fines  are  assessed  for  not 
reporting  the  presence  of  pink  bollworms  in  cotton  fields  and  for 
the  violation  of  provisions  of  any  proclamation,  rules  and  reg- 
ulations. 

In  the  act  of  1917  the  placing  of  a  certain  limited  quarantine  or 
non-cotton  zone  was  left  almost  entirely  with  the  commissioner  of 
agriculture  and  the  governor.  This  created  considerable  dissatisfac- 
tion and  the  law  of  1919  was  so  amended  that  it  now  carries  a  pro- 
vision by  which  a  Pink  Bollworm  Commission  consisting  of  five  ento- 
mologists, one  designated  by  the  governor  of  the  state;  one  appointed 
by  the  State  Department  of  Agrictilture;  one  by  the  A.  and  M.  College 
of  the  state;  one  by  the  Federal  Department  of  Agrictilture;  and  one 
appointed  by  the  county  judge  in  which  the  infestation  occurs,  which 
commission  must,  after  having  received  certified  reports  of  infestation, 
make  investigations  of  such  reported  infestation;  hold  public  hearings 
in  or  near  the  infested  area  and  recommend  to  the  conmiissioner  of 
agriculture  the  nature  of  quarantine  (non-cotton  zone  or  regulated 
zone)  which  shall  be  promtilgated  and  proclaimed  by  the  governor. 
The  area  to  be  quarantined  shall  not  exceed  a  distance  of  five  miles 
from  the  outermost  known  infested  field. 

The  Pink  Bollworm  Commission  held  a  public  hearing  at  Marfa, 
March  27,  1919,  and  recommended  non-cotton  zone  No.  5  consisting 
of  the  counties  of  Presidio  and  Brewster. 

A  meeting  was  held  at  Pecos  by  the  commission  on  March  29, 1919, 
and  it  was  recommended  that  the  infested  areas  at  Barstow  and 
Pecos  in  the  counties  of  Ward  and  Reeves  be  placed  in  a  regu- 
lated zone. 

A  hearing  at  Hearne,  Tex.,  by  the  commission  on  April  17,  1919, 
recommended  the  continuing  of  non-cotton  zone  No.  1,  and  a  final 
hearing  at  Hearne  on  October  15,  1919,  recommended  the  reduction 
of  non-cotton  zone  No.  1  to  the  city  limits  of  Hearne,  Tex. 

The  commission  held  a  public  hearing  at  Houston,  Tex.,  on  April  18, 
1919,  and  recommended  the  changing  of  non-cotton  zones  2  and  3  to  a 
regulated  zone  for  the  season  of  1919. 

The  commission  as  it  now  stands  consists  of  the  following  members: 
Dr.  W.  D.  Hunter  of  the  federal  government;  Ernest  E.  SchoU  of  the 
State  Department  of  Agriculture;  Prof.  S.  W.  Bilsing  of  the  Texas 
A.  and  M.  College;  Mr.  K.  M.  Trigg,  planter  of  Bastrop,  representing 
the  governor  of  the  state. 

The  county  members  are  now  being  appointed  for  hearings  at  Hous- 
ton, Tex.,  on  January  6,  1920,  with  reference  to  the  new  infestations 
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in  lones  2  and  3;  at  Eagle  Pass  on  January  8  on  sone  No.  4;  and  at 
Marfa,  January  10,  on  sone  No.  5. 

As  further  provided  by  law  the  inspection  aflSdavits,  as  well  as  the 
commission  reports  are  filed  in  the  office  of  the  commissioner  of  agri- 
culture at  Austin,  Tex.,  where  they  are  open  to  inspection  by  the 
public. 

The  act  further  provides  that  the  commissioner  of  agriculture  shall 
make  adequate  investigation  with  reference  to  the  presence  of  the 
pink  bollworm  in  the*state  and  shall  take  prompt  action  to  secure  and 
maintain  quarantines.  For  the  purpose  of  enforcing  these  provisions, 
the  commissioner  may  employ  and  prescribe  such  inspectors  as  may 
be  necessary,  and  fix  their  compensation.  An  appropriation  is  pro- 
vided for  the  payment  of  these  inspectors  in  the  services  made  nec- 
essary to  enforce  the  act. 

Besides  the  emergency  clause  there  is  a  section  providing  that  the 
several  sections  of  the  act  shall  be  construed  as  cumulative  in  effect, 
and  shall  not  be  held  to  modify  the  provisions  and  restrictions  or  re- 
quirements of  other  sections.  If  any  provisions  of  the  act  shall  be 
declared  unconstitutional,  such  fact  shall  not  operate  to  invalidate 
other  provisions. 

In  a  number  of  test  cases  this  act  has  been  ruled  by  proper  legal 
authority  to  be  constitutional,  and  it  b  the  opinion  of  the  writer  that 
under  its  provisions,  and  with  the  aid  of  the  federal  government,  it 
will  be  possible  to  absolutely  exterminate  the  pink  bollworm  in  the 
state  of  Texas,  and  to  prevent  new  infestations  coming  in  from 
Mexico. 

The  following  data  will  give  the  readers  a  general  idea  as  to  the 
location  of  each  pink  boUworm  quarantine  area  in  the  state  of  Texas 
and  the  exact  area  of  each  of  the  sones: 

PlHK    BOLLWOKM    QVAHANTIKK    PROCLAMATIONS    IN    TcXAi^ 

OtuphaI  quAranttiie  procUnutUon,  lones  I  and  2 1/  21   IH 

Qumrmntinr  procUmation,  lone  4 2. 19  18 

QuArmntine  adding  territory  to  sone  2 2/25  18 

OnipiuU  noo-cottoii  prodammtion,  tones  1.  2.  3 2  25  18 

Prodamation  cbaofpng  Hardin  County  line 3  21.18 

Final  quarantine  procUunation 5    7  18 

Quarantine  pmclamation,  sone  4    .  4    9  19 

Quarantine  proriamation,  sone  5 4    9  19 

Quarantine  prodamation,  sone  6 4    9  19 

Hcame  quarantine  prodamation 4  24  19 

Hcame  noo-eottoo  sone  No.  I                    4  24  19 

Regulated  sone  2  and  3  prodamation       .           4  24  19 

Bignlated  sooca  «A  and  6B 5    1  19 

No.  I Oct.  19 
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Areas  in  Texas  Affected  bt  the  Pink  Bollwobii  of  Cotton 

Area  in  regulated  zones  2  and  3: 

i  of  Brasoria  County 476  square  miles  304,640  acres 

Chambers  County 648  "  "  414,720  " 

Galveston  County 438  "  "  280,320  " 

1  of  Hardin  County 281  "  "  179,840  " 

J  of  Harris  County 352  "  "  225,280  " 

Jefferson  County 1,109  "  "  709,760  " 

1  of  liberty  County 581  "  "  371,840  " 

Total  lones  2  and  3 3,886      "         "  2,487,400    " 

Area  in  regulated  zones  6A  and  6B: 

Reeves  County 2,610  square  miles  1,670,400  acres 

Ward  County 858      "         "  557,120    " 

Total  area  zones  6A  and  6B 3,468      "         "         2,227,520    " 

Total  area  zones  2  and  3 3,886      "         ''        2,487,400    " 

Total  in  regulated  zones 7,354      "         "  4,714,920    " 

Area  in  Robertson  County  non-cotton  zone: 

About 25  square  miles  or  10,000  acres 

Area  in  west  Texas  non-cotton  zones: 

Zone  No.  4: 

Kinney  County 1,269  square  miles  812,160  acres 

Maverick  County 1,332      "         "  852,480    '* 

Val  Verde  County 3,034      "         "  1,941,760    " 

Zone  No.  5: 

Brewster  County 5,006  square  miles  3,203,840  acres 

Presidio  County 2,652      "         "  1,697,280    " 

Total  area  in  non-cotton  zones 13,293      "         "  8,517,520    " 

Grand  total  area  affected 20,647      "         "  13,232,440    " 

THE  EXTERMINATION  OF  THE  PINK  BOLL  WORM  IN  TEXAS 

By  W.  D.  Hunter,  Washington,  D.  C. 
(Withdrawn  for  publication  elsewhere) 
At  the  conclusion  of  these  papers,  First  Vice-President  Ruggles 
took  the  chair. 

Vice-President  Ruggles:  The  time  has  now  arrived  for  the 
Presidential  Address,  which  will  be  delivered  by  Professor  W.  C. 
O'Kane. 

THE  DAY'S  WORK 

The  Opportunity  of  the  Daily  Contacts  in  the  Life  of  a 

Scientific  Worker 

By  W.  C.  O'Kane,  Durham,  N,  H. 

When  a  boy  has  reached  the  age  of  six  and  is  ready  to  enter  school 
we  commonly  look  on  that  occasion  as  the  momentous  beginning  of  his 
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education.  He  is  now  to  begin  with  books  and  to  acquire  knowledge. 
"You  are  going  to  study,  now/'  we  say,  ''and  to  learn." 

"To  learn  what?" 

"Why,  to  learn  many  things;  spelling  and  reading,  addition  and 
subtraction,  all  about  the  different  countries  and  about  history,  and 
many  other  interesting  things." 

Thus  is  the  great  process  started  and  thus  it  proceeds.  As  the  years 
pass  these  matters  expand  and  sub-divide.  Arithmetic  becomes 
algebra  and  geometry,  geography  grows  into  political  economy.  In 
due  time  these  foundational  studies  are  succeeded  by  the  specialised 
subjecta  of  coUege  and  graduate  work.  Presently,  the  round  finished, 
the  last  laboratory  period  at  an  end  and  the  thesis  typed  and  bound, 
our  young  man  enters  his  profession  and  takes  up  the  daily  life  of  a 
scientific  worker.    He  has  completed  his  equipment. 

This  accoutrement  of  formal  knowledge  is  what  we  usuaUy  mean 
when  we  mention  the  training  possessed  by  a  graduate  ready  to  under- 
take a  position.  Naturally,  it  is  the  acquisition  that  our  young  man 
treasures  as  his  principal  qualification  for  the  successful  pursuit  of 
his  calling.  Often,  in  combination  with  our  particular  record  of 
experience,  it  is  the  measure  by  which  those  of  us  who  are  no  longer 
beginners  take  stock  of  our  possibilities  in  speculations  on  professional 
advancement. 

Now  it  would  be  idle  to  minimise  the  value  and  significance  of 
fundamental  and  specialised  knowledge  in  the  training  and 
equipment  of  the  scientific  worker.  We  all  recognise  its  import- 
ance. Nothing  else  can  take  its  place.  Without  it  there  can  be  no 
constructive  planning  of  a  life  of  scientific  work.  It  is  the  string 
to  the  bow. 

But  we  shall  be  foolish  if  we  think  of  this  phase  of  equipment  as  the 
sole  or  even  the  major  factor  that  has  to  do  with  advancement  in  a 
scientific  career.  It  is  but  one  of  several.  It  is  indeed  one  of  the 
hinges  on  which  may  swing  wide  the  door  to  success  in  life's  work. 
Perhaps  it  is  the  top-most  hinge.  But  unless  the  others  that  rightly 
belong  there  are  in  place,  skillfully  made,  well-fitted  and  properly 
oiled,  the  door  will  sag  and  will  never  open  wide  to  the  full  and  glorious 
vision  that  lies  beyond. 

The  scientific  worker,  like  any  other  normal  person,  wishes  to  suc- 
ceed in  his  work.    But  how  shall  we  define  success? 

If  in  our  definition  we  propose  to  lay  hands  on  concrete  and  specific 
terms,  no  man  may  define  success,  except  as  it  applies  to  him  and  to 
him  alone — and  not  even  then  unless  he  is  more  skillful  in  analysis  of 
his  own  personality  and  more  deeply  aware  of  the  inner  meaning  of 
his  surroundings  than  most  of  us  can  ever  hope  to  be.    For  no  two  men 
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ever  seek  the  same  combination  of  ultimate  ends  or  propose  to  arrive 
at  them  by  precisely  the  same  means. 

Yet,  we  may  safely  assert  that  for  everyone  life  is  a  constant  striving 
toward  some  goal.  No  one  may  escape  this  effort.  It  persists  through 
every  conscious  hour,  through  every  month  and  every  year,  so  long  as 
life  lasts.  The  particular  end  for  which  the  individual  spends  his 
effort  may  be  noble  or  base,  generous  or  selfish,  physical  or  mental, 
fleeting  or  permanent.  It  may  involve  the  sweet  or  the  bitter  in  its 
attainment.    But  a  striving  for  it  exists  always. 

We  may  rightly  say,  too,  that  for  each  individual  the  day's  work 
holds  out  some  measure  of  attainment  of  the  object  of  his  effort. 
This  measure  may  be  little  or  great.  Its  sum  at  the  end  may  be 
tragically  small;  it  may  sometimes  be  unfortunately  large.  Happily 
it  may  be  such  measure  of  attainment  as  to  ftilfill  a  well-balanced  ideal 
of  a  well-rounded  life. 

Since  we  do  strive,  inevitably,  and  since  we  do  attain,  inexorably, 
may  we  not  define  success  for  the  scientist,  as  for  any  other  thinking 
being,  as  a  reasonable  attainment  of  worth-while  objects  of  effort. 

In  reaching  this  attainment  the  course  of  life  follows  no  broad  high- 
way. For  each  individual  it  is  a  devious  path,  winding  its  way  amid 
constantly  varying  simroundings,  crossing  and  re-crossing  a  thousand 
other  paths.  He  who  travels  the  path  must  find  himself  always  in 
varying  contact  with  the  physical  world  about  him  and  with  the  other 
human  beings  who  people  that  world.  In  his  course  he  must  reckon 
also  on  the  physical,  mental  and  moral  makeup  that  constitute  his  own 
person  and  personality. 

It  is  true  of  all  living  things  that  daily  life  is  a  succession  of  con- 
tacts. Its  orderly  program  is  a  series  of  adjustments  to  these  con- 
tacts and  to  the  conditions  and  circumstances  that  they  carry  with 
them.  For  all  animals  except  man  the  nature  of  the  adjustment  is 
fixed.  It  involves  a  problem  only  in  a  wide  and  general  sense,  not  in 
an  individual  and  specific  way.  The  reaction  to  a  given  situation 
must  be  speedy,  automatic  and  effective.  If  it  were  not,  it  would  not 
have  persisted. 

Some  such  simple  arrangement  must  have  prevailed  for  human  beings 
also  in  the  ages  long  ago.  But  with  the  ability  to  think  and  to  plan,  to 
alter  and  control  our  physical  surroundings,  and  in  doing  so  to  unite 
with  others  in  common  effort,  there  has  come  to  us,  as  a  part  of  our 
heritage,  a  vast  and  increasing  complexity  of  adjustment.  •Condi- 
tions that  were  simple  have  become  many-sided  problems  involving 
infinite  mental  and  moral  checks  and  balances.  Daily  life,  which  was 
once  a  well-charted  course,  has  become  an  intricate  study. 

In  speaking  of  adjustment  the  word  must  not  be  misconstrued.    It 
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implies  recognition  of  circxunstance,  but  it  ought  never  mean  sur- 
render or  subservience.  The  history  of  mankind  is  too  crowded  with 
the  records  of  victory  over  difficulty  to  recognise  any  doctrine  of  retreat. 
Hueber,  a  scientist  with  sightless  eyes,  Beethoven,  a  great  composer 
living  in  a  soundless  world — these  and  a  multitude  of  others  deny  the 
existence  of  defeat. 

In  this  problem  the  scientific  worker  today  shares  in  marked  degree. 
If,  for  a  moment,  we  may  place  ourselves  at  a  distance  from  the  typical 
day's  work  of  the  scientist,  in  order  that  we  may  compare  it  with  the 
round  of  duties  of  other  men,  we  shall  find  that  it  is  not  set  to  a  certain 
program  as  is  that  of  a  great  number  of  people  about  us.  For  others 
the  routine  of  the  day  is  fixed.  The  procedure  to  follow  is  settled. 
The  job  is  standardised.  Nothing  of  that  sort  is  or  should  be  true  of 
the  scientific  worker.  His  very  freedom  itself  complicates  his  task. 
The  manner  of  his  work  he  may  alter  if  he  desires.  Furthermore,  his 
life  is  lived  in  a  world  within  a  world.  He  has  a  double  adjustment 
to  make  because  of  contact  with  fellow  workers  in  faculty  or  depart- 
ment and  a  quite  different  contact  with  the  remaining  people  of  his 
community.  The  very  subject  matter  that  constitutes  the  basis  of 
his  life's  task  is  in  a  constant  state  of  change  and  growth.  Steel  is 
not  steel  in  his  day's  task ;  wood  is  not  wood.  The  material  he  works 
with  today  has  changed  by  tomorrow.  Because  he  is  earning  his  living 
with  his  brains  he  is  apt  to  forget  about  his  body.  A  multitude  of  his 
daily  adjustments  must  be  intangible.  Their  properties  and  bounds 
may  not  be  held  up  before  the  eye  but  are  invisible,  fleeting.  Yet, 
just  for  these  reasons  it  is  vital  that  the  scientist  should  be  making 
these  adjustments  with  skill,  understanding  and  foresight.  They 
are  worth  his  study. 

With  few  exceptions  scientific  workers  are  employees  of  some 
institution  or  bureau  whose  function  it  is  to  bring  together  men  in 
the  same  or  related  lines  of  work.  Our  daily  associates,  therefore,  are 
for  the  most  part  men  who  are  engaged  in  work  similar  to  our  own. 
Their  aspirations  are  brother  to  ours.  Their  gifts  and  failings  are 
our  own.  Whatever  tendency  to  prejudice  girdles  them  about  pulls 
equally  at  us.  The  circumstance  that  gets  on  their  nerves  gets  on 
ours.  And  so,  too  close  contact  of  like  substances  occasionally  sets  up 
friction,  in  the  heat  of  which  some  of  our  best  possibilities  are  apt  to 
boil  away  in  useless  vapor. 

Now  it  is  obvious  that  we  all  desire  the  buoyant  help  that  comes 
from  the  well-founded  admiration  and  respect  of  our  associates.  There 
is  no  stronger  incentive  to  good  work  than  that.  We  crave  and  need 
the  well-earned  approval,  confidence  and  liking  of  our  co-workers. 
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Yet  it  b  a  law  of  human  contact,  long  since  proved  by  eiqienence 
and  deeply  rooted  in  the  makeup  of  all  of  us,  that  we  get  from  our 
neighbors  what  we  give  to  them.  Think  of  them  as  what  they  are — 
able  men  and  women  doing  good  work — and  they  will  soon  think  of 
us  in  the  same  way.  Realise  that  they  are  living  out  their  lives  in  their 
own  way,  as  is  their  right,  and  that  our  failure  to  see  their  good  work 
is  due  to  the  glasses  that  we  have  placed  before  our  eyes.  It  would 
not  be  well  that  all  kinds  of  human  excellence  should  be  alike. 

''  Men,"  said  Dr.  Holmes  in  The  AiUocrat,  ''often  remind  me  of  pears 
in  their  way  of  coming  to  maturity.  Some  are  ripe  at  twenty.  Some 
come  into  their  perfect  condition  late.  And  some,  that  have  been 
hard  and  uninviting  until  all  the  rest  have  had  their  season,  get  their 
glow  and  perfiune  long  after  the  frost  and  snow  have  done  their  worst 
with  the  orchards.  Beware  of  rash  criticisms;  the  rough  and  astringent 
fruit  you  condemn  may  be  an  autunm  or  a  winter  pear.     ..." 

In  the  relation  between  ourselves  as  members  of  a  staff  and  the 
officers  of  administration  to  whom  we  are  responsible  there  should 
exist  a  thorough  understanding,  carefuUy  and  thoughtfully  maintained. 
On  our  part,  as  employees,  it  will  be  helpful  to  remember  that  in  the 
various  problems  that  arise  involving  adjustment  between  ourselves 
and  administrative  needs  we  are  quite  likely  not  to  know  the  whole 
facts  of  the  case.  If  we  knew  them  probably  our  views  of  the  matter 
would  be  altered.  It  is  a  very  human  and  very  universal  failing  to 
form  opinions  on  insufficient  data.  We  all  do  it.  Most  of  us  have  had 
the  experience  of  discovering,  at  a  late  date  in  a  discussion,  facts  that 
we  did  not  suspect  and  that,  once  known,  altered  our  judgment.  We 
cannot  see  all  around  from  a  position  down  below.  The  point  of  view 
from  which  complete  vision  is  available  is  at  the  top. 

Turning  the  question  the  other  way  about,  if  we  ourselves  have 
administrative  functions  we  shaU  strengthen  the  efforts  of  our  asso- 
ciates and  assistants  if  we  will  bear  in  mind  the  clarifying  effect  of 
complete  information.  Men  cannot  read  one  another's  thoughts. 
And  since  they  must  come  into  intimate  contact  and  must  base  their 
acts,  in  ever-increasing  degree,  on  the  plans  and  purposes  of  others,  a 
frank  discussion  beforehand  is  a  worth-while  help  and  safeguard. 

In  this  same  direction  it  is  to  be  hoped  that  the  process  of  organising 
going  on  within  our  various  bureaus  and  institutions  may  not  proceed 
to  the  point  where  forms  and  formalism  displace  personal  contact 
and  understanding.  The  thing  seems  to  be  like  some  plant  that  has 
escaped  from  cultivation:  a  useful  species  to  indicate  a  border  or  a 
path  but  a  nuisance  and  an  obstruction  when  it  gets  out  of  bounds. 
One  is  reminded  of  the  words  of  Mr.  Britling,  where  he  says,  "AD 
organization,  with  its  implication  of  finality,  is  death.    Organized  morals 
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or  organiied  religion  or  organized  thought  are  dead  morals  and  dead 
religion  and  dead  thought.  Yet  some  organization  you  must  have. 
Organization  is  like  killing  cattle;  if  you  don't  kill  some  the  herd  is 
just  waste.    But  you  mustn't  kill  all  or  you  kill  the  herd.'' 

For  most  scientific  workers  it  must  appear  that  the  ordinary  day  is 
filled  with  a  multitude  of  minor  duties.  Routine  of  some  sort  absorbs 
an  extraordinary  proportion  of  our  time.  In  the  midst  of  this  it  is 
difficult  to  see  how  we  may  find  opportunity  for  thoughtful  and  con- 
structive adjustment.  This  round  of  routine  is  apt  to  grow  more 
extensive  and  exacting  as  the  scientist  advances  in  professional  rank 

In  the  midst  of  this  distraction  it  is  well  to  realize  that  any  man,  in 
any  pursuit  whatever,  finds  a  multitude  of  details  that  must  be  done  in 
order  to  carry  forward  his  work.  Even  in  purely  creative  work,  in 
writing  or  painting,  there  is  a  necessary  routine  that  will  astonish  one 
who  has  not  observed  such  work  in  the  making.  Doubtless  it  would 
impress  us  as  drudgery  to  spend  weeks  in  study  of  a  set  of  blank 
walls,  yet  that  was  a  part  of  the  process  by  which  Michelangelo  exe- 
cuted his  great  frescoes.  We  are  charmed  by  the  beauty  and  vivid 
detail  in  the  novels  of  Scott,  but  we  find  that  he  spent  many  days  in 
intimate  study  of  the  topography,  botany  and  geolog>'  of  a  locality 
before  he  used  it  as  the  setting  for  one  of  his  incomparable  scenes. 

All  of  these  details  were  necessary  means  to  an  end.  In  no  other 
way  could  that  end  be  achieved.  And  because  they  were  necessary 
they  were  a  part  of  that  end.  They  helped  to  bring  about  the  con- 
summation of  an  ideal.  In  so  doing  they,  themselves,  became  a  part  of 
that  ideal  in  just  the  same  essential  degree  that  the  foundations  of  a 
building,  deep  beneath  the  ground,  are  an  essential  part  of  the  final 
structure. 

So.  in  the  routine  of  our  work  as  scientists,  details  have  their  part  in 
building  toward  an  ultimate  ideal.  Without  the  interest  of  that  ideal 
they  are  so  many  bricks  and  so  much  mortar,  heav\'  to  handle,  dreary 
to  contemplate  and  devoid  of  any  attractions.  But  from  these  mate- 
rials we  may,  if  we  will,  build  structures  whose  service  and  beauty  are 
limited  only  by  our  capacity  and  enthusiasm. 

A  purpose,  then,  is  the  alchemist  which  can  transform  a  day's 
drudgery  into  a  day's  progress.  If  it  should  be  that  interest  itself  is 
fundamentally  lacking  for  any  of  us,  then  there  must  be  a  misfit 
somewhere  and  if  there  is  a  misfit  there  must  be  a  change.  A  change 
may  be  of  two  sort«.  In  rare  instances  the  circumstances  may  be 
•uch  that  a  change  of  occupation  is  really  the  only  way  out  of  a 
difficulty.  But  usually  it  is  not  that  which  is  needed.  It  is  a  sub- 
jective question  rather  than  an  objective.  The  alteration  required  is 
ia  our  own  newpoint  rather  than  the  thing  viewed. 
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It  is  a  happy  truth  of  psychology  that  interest  tends  strongly  to 
follow  close  on  the  heels  of  purposeful  work.  Throw  your  energy  into  a 
task  and  the  task  itself  speedily  acquires  a  surprising  interest.  Assume 
the  attitude  of  enthusiasm  and  presently  enthusiasm  follows.  But 
sit  down  and  look  askance  at  a  duty,  thinking  what  a  dreary  roimd  it 
is,  and  interest  will  shy  away  beyond  reach  or  ken.  Contemplate  the 
job  long  enough  in  this  fashion  and  by  and  by  the  job  itself  will  become 
impossible. 

It  is  a  fiuther  reassuring  law  of  psychology  that  wherever  interest 
exists  there  will  be  foimd  some  measure  of  innate  ability.  If  we  find 
that  we  can  instill  interest  into  the  day's  routine  we  may  be  sure,  also, 
that  there  lies  within  us  the  power  to  build  out  of  that  routine  an 
attainment  worth  while.  In  so  doing  we  shall  inevitably  find  pleasure 
in  the  work.  For  there  is  no  other  pleasure  possible  to  a  hiunan  being 
that  can  equal  the  satisfaction  of  canying  through  a  worth-while  task 
to  successful  conclusion. 

If,  as  we  contemplate  our  ordinary  daily  routine,  it  appears  that 
much  of  it  fails  to  lead  us  an3rwhere,  may  we  not  look  on  that  fact 
itself  as  a  problem  of  surpassing  interest.  When  we  have  given  it 
study  as  such,  we  shall  certainly  find  a  way  to  improve  conditions. 
In  so  far  as  we  may  exercise  a  choice  it  will  be  worth  our  while  to  single 
out  for  more  sustained  effort  the  parts  of  our  day's  work  that  are  per- 
manent and  worth  while.  Many  of  us  must  have  been  surprised  to 
discover  at  times  that  under  necessity  we  could  carry  through  an 
effective  day's  work  in  a  half  day's  time.  It  would  be  foolish  to  attempt 
this  at  the  expense  of  needed  recreation,  rest,  and  study.  Nevertheless, 
there  is  something  of  suggestion  in  the  experience.  Success  in  life  is 
not  so  much  a  matter  of  exceptional  brains  as  a  question  of  the  habitual 
daily  program. 

A  human  being  is  fortunate  that  has  the  privilege  of  following  out 
some  line  of  investigation  as  a  part  of  his  normal  duties.  A  scientific 
problem  is  to  the  mind  precisely  what  physical  exercise  is  to  the  body: 
both  an  incentive  to  effort  and  a  means  of  increasing  the  power  for 
such  effort.  Granted  that  we  have  opportunity  for  investigational 
study — and  all  of  us  should  have  it  in  some  fashion  or  other — we  may 
rightly  expect  from  these  duties  the  increased  mental  efficiency  that  is 
certain  to  follow  their  performance.  A  scientific  worker,  if  his  daily 
task  is  well  conducted,  must  learn  how  to  think. 

Now  thinking  is  not  a  continuous  process  in  the  human  race — includ- 
ing ourselves.  A  very  great  part  of  our  activities  are  automatic.  We 
arise  in  the  morning,  dress,  eat  breakfast,  look  through  a  morning  news- 
paper, ride  to  the  office,  open  our  mail.  Friends  or  associates  arrive 
and  we  converse  with  them  on  various  topics.    We  hear  classes,  mark 
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papers,  sign  reports.  Presently  it  is  evening  and  the  day  is  done.  In 
the  course  of  this  we  have,  occasionally,  done  some  real  thinking.  But 
it  has  not  been  so  continuous  or  so  deep  as  to  strain  our  mental 
faculties. 

The  scientist,  in  the  investigational  phase  of  his  day's  work,  must 
learn  to  do  better  than  this  if  he  is  to  stand  in  good  repute.  The 
road  by  which  he  may  surely  arrive  at  scientific  truth  bears  little  re- 
semblance to  the  sketchy  path  ordinarily  followed  in  reaching  conclu- 
sions, even  his  own,  outside  of  science.  People  in  general  do  not  actu- 
ally think  out  statements*of  fact.  Select  ten  newspapers.  Toss  a 
statement  through  them  to  ten  hundred  thousand  readers.  It  will  be 
gulped  down  promptly  and  completely,  like  so  much  breakfast  food. 
We  all  do  it.  Start  a  rumor  and  you  can  watch  it  grow  into  fact  before 
your  astonished  eyes.  Not  all  people  impose  thus  on  themselves  all 
of  the  time,  but  some  of  them  do  it  all  of  the  time  and  all  of  us  do  it 
some  of  the  time.  If,  in  addition,  the  supposed  facts  are  fed  on  senti- 
ment their  health  and  strength  are  doubly  assured.  Falsehoods  swal- 
lowed as  facts  are  causing  acute  indigestion  in  the  labor  world  today. 
In  the  words  of  Josh  Billings,  "  Tain't  what  men  don't  know  that  makes 
trouble  in  the  world;  it's  what  they  know  for  sartan  that  ain't  so." 

Even  experience  seldom  furnishes  complete  and  reliable  data.  It 
may  readily  afford  isolated  facts  but  the  causes  of  those  facts  may 
remain  totally  obscure  or  completely  misinterpreted.  The  observations 
that  make  up  experience  usually  lack  the  precision  that  is  a  necessity 
in  genuine  scientific  work.  They  are  not  planned  to  secure  continuity. 
They  are  not  marked  by  that  freedom  from  personal  bias  which  is 
essential  in  a  clear-cut  search  for  truth.  The  observer  has  seldom  the 
foundation  of  apperceptive  data  in  the  light  of  which  alone  can  find- 
ings be  properly  weighed  and  measured.  On  the  contrary,  related 
facts  are  likely  to  be  faulty.  A  king  of  England,  a  good  enough  king, 
once  asked  the  Royal  Society  to  investigate  the  reason  why,  when 
you  plaoe  a  live  fish  in  a  bucket  of  water,  you  do  not  thereby  increase 
the  weight  of  the  vessel  of  water.  The  members  of  the  society  replied 
by  correcting  the  fact. 

All  of  which  serves  to  point  out  the  mental  stimulation  that  is  a 
happy  by-product  of  investigational  studies.  Real  thinking  may  be 
somewhat  unusual,  but  it  is  quite  an  available  process,  in  the  exercise 
of  which  one's  mind  is  inevitably  quickened.  The  methods  of  research 
are  good  standards  to  carry  over  into  other  phases  of  daily  life. 

Consciously  or  unconsciously  we  follow  a  rather  definite  procedure 
in  every  piece  of  genuine  investigational  study.  It  begins  with  the 
•limuhis  of  an  unsolved  problem.  Thence  it  proceeds  through  suc- 
wJTfi  orderly  alepe  which  include  the  isolation  of  a  specific  question 
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for  study,  the  eoUectiiig  of  erpemofoxul  <lata,  the  fommlalioii  of 
hypotheses,  the  tiial  of  these  whfle  withhcddmg  judgment  mod  finally 
the  prc^wsal  of  a  eondusion  which  we  ha^e  found  to  stand  trial  and 
test.    There  is  much  ot  interest  and  suggestion  in  these  steps. 

The  stage  by  which  we  reeogniae  the  existence  of  a  i»oblem  is 
presumably  automatic.  It  is  automatic  because  there  are  so  many 
unanswered  questions  to  perplex  daily  life.  Some  ot  these  are  bound 
to  press  upon  our  consdoumess,  clamoring  for  solution.  We  are  not 
aware  of  all  of  them  for  the  reason  that  we  ha^e  grown  accust^mied  to 
accepting  many  things  as  they  are. 

Out  of  the  multitude  we  sdect  a  specific  questicm  to  which  our 
energies  shall  be  devoted.  This  essential  preliminary  step  is  not 
alwayiB  easfly  accomfdished.  Various  questions  are  complexly  inter- 
related. We  must  imravel  some  of  these  intricacies.  We  must  pare 
our  subject  here  and  there,  in  order  to  reduce  it  to  usaUe  siae. 

Then  begins  the  step  of  collecting  data.  We  are  now  to  set  oursdyes 
patiently  to  observe  facts  and  to  record  them.  But  that  is  not  alL 
The  facts  must  constantly  be  observed  in  the  light  of  thdr  possiUe 
relationship,  for  the  ultimate  object  of  our  inquiry  is  a  matter  of 
causes  and,  therefore,  of  principles  and  laws.  Mentally,  we  have  in 
this  a  somewhat  delicate  balance  to  maintain,  for  we  must  be  pains- 
takingly accurate  yet  must  not  become  wrapped  up  in  detail  to  the 
exclusion  of  wider  truths,  we  must  demand  that  which  is  concrete  and 
specific  while  searching  for  that  which  is  abstract  and  generic,  we  must 
be  skeptical  yet  possessed  of  an  open  mind.  Neucomen  was  searching 
for  truth  and  demanding  fact  as  he  went  about  his  study  of  the  steam 
engine.  But  his  open  mind  flashed  to  him  an  interpretation  when  his 
apparatus  performed  in  imexpected  manner,  and  the  result  was  the 
principle  of  condensation  by  means  of  a  jet. 

In  the  light  of  our  accimiulated  data  we  propose  our  tentative 
theories  and  in  this  we  shall  need  all  that  we  possess  of  constructive, 
resourceful  imagination.  Sometimes  we  speak  of  imagination  as  if  it 
were  a  handicap  to  a  scientific  worker,  a  faculty  to  be  sternly  repressed 
and  stifled.  There  could  be  no  greater  error.  A  well-ordered  power  of 
conjecture  is  a  precious  attribute.  Observation  alone  is  not  sufficient. 
Facts  by  themselves  do  not  disclose  relationships.  All  of  the  observ- 
able facts  in  the  world,  unillumined  by  imagination,  would  never  have 
disclosed  the  causes  of  insect  fluctuations,  the  laws  of  the  procession  of 
the  planets  or  the  possibility  of  liquid  hydrogen.  Only  when  winged  by 
conjecture,  can  the  mind  cross  the  void  from  fact  to  relationship. 
"The  imagination,"  said  President  Eliot,  ''is  the  greatest  of  human 
powers,  no  matter  in  what  field  it  works — in  art  or  literature,  in 
mechanical  invention,  in  science,  government,  commerce  or  religion; 
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and  the  training  of  the  imagination  is,  therefore,  far  the  most  important 
part  of  education.  .  .  .  Constructive  imagination  is  the  great 
power  of  the  poet,  as  well  as  of  the  artist,  and  the  nineteenth  century 
has  convinced  us  that  it  is  also  the  great  power  of  the  man  of  science, 
the  investigator,  and  the  natural  philosopher/' 

While  the  process  of  accumulating  data  is  proceeding  it  is  helpful 
to  stop  sometimeswith  the  deliberate  intent  of  withdrawing  a  sufficient 
distance  from  the  object  of  inquiry  to  see  it  in  perspective  and  to 
discover  if  ita  newly-ground  facets  may  not  catch  some  light  from  its 
surroundings.  In  the  laboratory  notes  of  Faraday  are  these  words: 
''  Nothing  is  too  wonderful  to  be  true  if  it  be  consistent  with  the  laws 
of  nature.  Let  us  encourage  ourselves  by  a  little  more  imagination 
prior  to  experiment.  Let  the  imagination  go,  guarding  it  by  judgment 
and  principle,  holding  it  in  and  directing  it  by  experiment." 

And  finally,  in  the  course  of  investigation,  we  find  ourselves  practis- 
ing that  rarest  of  mental  acts,  suspension  of  judgment  while  our 
theories  are  standing  the  trial  of  deliberate  test.  It  is  a  fine  training. 
Men  do  not  usually  withhold  their  opinions  in  that  fashion.  Suspense 
is  unpleasant  to  the  human  makeup.  Continue  the  suspense  long 
enough  and  there  is  relief  in  the  drawing  of  a  conclusion  however 
hasty  and  ill-considered.  Wrap  the  mental  makeup  in  the  mantle  of 
likes  and  dislikes,  prejudice,  desire  or  habit,  and  deliberately  suspended 
judgment  becomes  rare,  indeed.    To  practice  it  is  good  discipline. 

And  so,  in  foUowing  out  these  processes  in  the  course  of  his  daily 
work,  the  scientist  may  rightly  feel  the  satisfaction  that  comes  from 
doing  worth-while  things  in  a  worth-while  way  and  may  readily  find 
for  himself  the  interest  that  goes  with  a  program  of  exploration  and 
adventure.  There  is  no  visible  limit  to  the  field.  For  every  truth  that 
was  dug  out  of  the  darkness  in  the  course  of  the  nineteenth  century, 
a  hundred  have  seen  the  light  in  the  twentieth.  No  one  has  ever 
reached  the  horison  of  scientific  work.  As  new  rooms  are  added  to 
the  great  edifice  of  science  there  are  new,  dim  comers  to  be  explored. 

Nor  may  we  assume  that  all  that  we  commonly  accept  now  is  neces- 
sarily tnie.  Acceptance  is  not  finality,  even  in  the  face  of  abundant 
proof.  The  earth  was  known  to  be  the  center  of  the  universe  until 
Gallileo  and  Copernicus  discovered  otherwise.  Not  many  generations 
have  elapaed  since  a  professor  in  Harvard  University  proved  that  to 
teiegimph  to  Europe  beneath  the  ocean  was  impossible. 

In  the  classroom  duties  that  fall  to  the  lot  of  many  of  us  there  are 
extremes  of  contrast.  The  work  may  be  made  a  drear>'  routine  of  bore- 
dom or  it  may  be  enlivening,  interesting,  inspiring.  You  will  readily 
find  examples  of  each. 
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UiyiemaMy  ooe  of  the  inupoagg  of  ai^  colle^  comae  is  to  i 
the  irtudeiirt^^  nu/re  of  usable  facts.  From  much  of  the  rarrieuhim  we 
Ufi0t%  tnfer  that  this  k  the  onij  important  imfpose  in  going  to  college. 
It  M  Diot  so.  Btit,  franklj,  it  is  a  real  purpose,  an  hcmesl  <me.  It  is 
not  f(0  moeh  a  ease  of  storing  facts  that  shall  in  after  jeais  be  promptly 
recalled  on  request,  like  so  many  cartridges  st^xed  in  a  moital  maga- 
zine, each  ready  to  go  off  on  demand.  The  wider  and  deeper  aim  is  to 
in/rrease  the  range  ot  acquaintance  of  the  mind,  to  grre  it  a  sob- 
r^/ftsdouji  foundation  for  a  purposeful  structure  that  b  to  come  later. 
Fa/rts  form  a  necessary  apperceptive  basis.  They  are  bridges  leading 
in  many  directions.  They  furnish  for  the  living  room  of  the  mind  a 
sort  of  indirect  lighting  that  illuminates  shadows  and  enables  future 
work  to  go  forward  smoothly.  So  the  storing  up  of  facts  is  a  proper 
purpose. 

But  facts  are  interesting  in  their  relationships.  They  lead  by  indue-* 
ti^in  to  principles.  Whereas  facts  are  limited  and  exclusive,  Uws  and 
principles  are  limitless  and  inclusive.  Facts  are  the  minute  pieces  of  a 
mosaic.  Principles  are  the  pattern.  A  knowledge,  then,  of  principles 
and  laws  is  a  further  purpose  of  college  training. 

These  things,  facts  and  principles,  are  external.  But  it  is  the 
purpose  of  a  college  education  to  train  the  student  to  think  for  himself; 
to  make  his  own  observation  of  facts;  to  draw  his  own  safe  and  soimd 
conclusions.  In  the  words  of  Coleridge,  ''to  educate  is  to  train  to 
think,  for  by  active  thinking  alone  is  knowledge  attained."  In  the 
exercise  of  this  function  the  student  is  to  construct  his  life's  program 
of  activity.  And  so  it  is  a  third  function  of  college  training  to  help 
the  student  to  realize  his  best  possibilities  in  his  life  work. 

Yet,  even  this  is  not  the  summit  of  college  aims.    We  should  be  doing 
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our  task  pooriy  and  incompletely  if  we  thought  only  of  facts  and  laws 
and  their  utilisation  in  efficient  mental  process.  A  college  has  failed 
unless  it  has  given  to  its  young  men  and  women  a  wider  vision  of  life 
itaelf,  has  pushed  back  the  horizon,  has  served  to  give  new  meaning 
and  value  to  the  things  which  make  up  life.  ''The  purpose  of  educa- 
tion/' said  Spencer,  **is  to  prepare  for  complete  living." 

The  method,  the  technique,  by  which  the  instructor  may  best  seek 
to  further  these  purposes  has  never  been  well  studied  and  defined  in 
the  realm  of  college  teaching.  There  is  no  comprehensive  fund  of 
recorded  experience  on  which  we  may  draw.  In  meetings  of  college 
faculties  our  time  seems  rather  to  be  occupied  with  discussion  of  pro- 
posed new  courses,  re-arrangement  of  those  that  exist  and  discourse 
concerning  student  absences,  grades  and  petitions.  There  appears  to 
be  a  sort  of  general  theory  that  a  college  student  is  mature  and  fixed 
in  his  mental  processes.  It  seems  to  be  sufficient  if  the  instructor 
enunciate  a  multitude  of  facts.  And,  in  truth,  probably  the  instructor 
is  doing  as  he  was  done  by. 

But  the  psychology  of  learning  does  not  cease  with  the  grammar 
grades.  Indeed,  in  the  great  fundamentals,  there  is  probably  Uttle 
difference  between  the  learning  processes  of  the  high  school  student 
and  those  of  the  college  student.  In  the  secondary  schools  the  question 
of  teaching  methods  has  received  much  study.  There  is  no  reason 
to  confine  to  the  high  school  many  of  the  principles  now  recognized 
mod  accepted.  Read  again  that  lucid  volume  by  William  James  entitled 
"  Talks  to  Teachers/'  and  consider  if  the  suggestions  there  made  do  not 
apply  to  all  teaching. 

In  our  college  classes,  as  in  the  grades,  we  shall  do  well  if  we  take 
pains  to  lead  our  students  from  the  familiar  to  the  unfamiliar  and  not 
plump  them  into  the  wholly  new  without  anchor  or  compass.  The 
•tore  of  experience  and  knowledge  that  a  student  already  possesses  is 
his  only  poanble  basis  for  understanding  and  interpreting  new  facta. 
The  bridgs  from  the  unknown  to  the  known  cannot  span  great  gulfs 
at  a  single  leap,  but  must  arch  from  pier  to  pier.  The  new  thing  that 
has  a  discernible  relation  to  something  already  familiar  is  armed  at 
the  outset  with  interest. 

Again  it  will  best  avail  our  purposes  if  we  constantly  let  the  simple 
precede  the  complex,  the  concrete  precede  the  abstract.  To  proc(*(Hl 
frcwn  principle  to  example,  even  though  the  principle  may  l)e  expresse<l 
io  few  words  and  the  example  require  many,  is  to  run  contrar>'  to  the 
normal  prooeM  of  the  human  brain.  A  law  is  simple  to  us  as  teachers 
bccauie  we  have  had  experience  with  many  illustrations  of  it,  but  to 
the  student  who  lacks  this  apperceptive  data  the  law  is  complex. 

We  need  not  be  ashamed  of  constant  and  constructive  effort  to 
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arouse  and  fnaintain  interest  in  our  dasKs.  '^Interest,''  aid  Joseph 
Cook,  ''is  the  mother  of  attention,  and  attenticm  the  mother  of  mem- 
ory; if  3'ou  would  seeure  memory  you  must  fiist  catch  the  moth^  and 
the  grandmother/'  If  we  would  be  certain  of  intdU^ent  interest  from 
the  beginning  we  must  make  sure  that  the  bearing  of  our  particular 
study  on  college  training  in  general  is  und«stood  by  our  students. 
Certainly  there  is  a  reason  why  we  propose  to  ask  their  time  and 
attention^  If  there  is  none  we'd  better  do  scmiething  else.  But  the 
real  rdation  of  that  particular  study  to  the  student's  equipment  may 
be  quite  obscure  and  its  bearing  once  revealed  may  be  an  agreeable 
surprise. 

Throughout  all  of  our  contacts  in  teaching  we  shaU  greatly  help 
ourselves  and  our  work  if  we  thoughtfully  cultivate  a  83rmpathetic 
understanding  of  the  student's  pmnt  of  view.  It  is  not  the  same  as 
ours.  The  scale  by  which  be  measures  the  importance  of  life's  events 
is  different  from  ours.  In  any  life  such  a  scale  is  constantly  changing. 
Our  own  has  materially  altered  and  will  keep  on  changing  so  long  as  we 
live.  We  are  apt  to  forget  that  and  thereby  to  misjudge  a  student's 
exuberant  interest  in  fraternities,  sports  and  kindred  affairs.  Those 
things  are  his  own.  They  are  absorbingly  interesting.  If  we  permit 
our  classes  to  be  dull  can  we  wholly  blame  him  for  his  choice? 

In  any  of  the  contacts  into  which  the  winding  path  of  the  day's 
work  may  lead  us,  we,  ourselves,  form  half  of  the  bargain.  Adjust- 
ment then  must  always  be  as  much  concerned  with  the  person  that 
travels  the  path  as  with  the  path  itself  and  its  other  travelers. 

In  this  purely  subjective  side  there  can  be  no  doubt  as  to  what  factor 
ranks  first.  A  good  many  years  ago  a  man  named  Paul,  in  a  letter  to  the 
people  of  Corinth,  spoke  reverently  but  sternly  of  the  human  body  as  a 
temple.  For  thousands  of  years  before  that  and  through  every  year 
since,  the  admonition  has  been  constantly  repeated.  It  must  be  con- 
fessed that  we  need  it. 

The  fact  that  we  as  scientists  are  engaged  in  work  of  a  mental  char- 
acter may  make  the  way  easy  to  imperfect  health,  but  it  in  no  wise 
makes  that  physical  state  allowable.  On  the  contrary,  because  of  its 
mental  product,  our  machinery  for  the  day's  work  is  the  more  easily 
rendered  inefficient.  No  mental  process  takes  place  without  a  corre- 
sponding physiological  output.  We  drive  our  team  of  body  and  mind 
with  a  single  pair  of  reins.    As  we  direct  the  one,  so  goes  the  other. 

In  speaking  of  health  we  mean  today  more  than  freedom  from 
obvious  bodily  impairment.  There  is  a  state  of  health  much  higher 
than  that,  a  physical  trim,  a  complete  well-being  in  which  one's  poise 
is  perfect  and  alert,  one's  energy  instantly  ready,  one's  reserve  full 
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and  complete.  Such  physical  fitness  promptly  carries  over  into  the 
mental  world.  It  clarifies  judgment.  It  eliminates  boredom  from 
routine.  It  establishes  confidence.  It  carries  its  possessor  forward 
to  an  undreamed-of  realisation  of  his  own  possibilities.  It  makes  us 
pleasanter  people  to  live  with. 

Few  of  us  possess  real  physical  fitness.  Of  the  thousands  of  men 
who  have  been  examined  by  the  Life  Extension  Institute, — most  of 
them  men  of  exceptional  intelligence  and  training, — an  astonishing 
percentage  are  found  to  be  physically  impaired.  Usually  these  men 
did  not  know  of  their  impairment  or  that  they  could  readily,  in  most 
cases,  attain  a  degree  of  health  and  efficiency  hitherto  unguessed. 

It  has  been  easy  to  slip  into  ways  that  reduce  physical  vigor  in 
these  modem  days  of  highly  organised  mental  and  economic  life.  The 
grandfathers  of  most  of  us  had  to  be  physically  active.  On  the  whole 
they  probably  lived  a  more  normal  physical  existence  than  most  of 
us  enjoy.  There  is  no  essential  harm  in  present-day  strenuous  living 
if  we  order  it  thoughtfully.  But  we  must  think  about  it.  We  can  avoid 
subjecting  ourselves  to  senseless  hurry,  to  unnecessary  eye  strain,  to 
ill-considered  diet,  to  worries  carried  home.  We  can  work,  play  and 
sleep  in  the  rejuvenaJng  oxidation  of  fresh  air. 

None  of  us  ought  to  permit  himself  to  finish  the  day's  work  with 
reserve  energy  materially  depleted.  Fatigue  is  not  local.  When  any 
part  of  us  grows  tired  our  blood  stream  carries  the  poison  to  other 
parts  of  our  body;  we  cannot  overwork  one  part  without  feeling  the 
ill  effects  elsewhere.  It  is  helpful  to  remember  this,  because  physi- 
olojciBts  have  come  to  have  a  new  conception  of  the  importance  of 
brief  and  frequent  relaxation  as  a  means  of  maintaining  one's  store 
of  reserve  energy.  We  shall  work  better  if  we  deliberately  seek 
it. 

We  need  occasional  long  vacations.  There  is  no  other  way  in  which 
to  get  a  renewed  and  freshened  outlook  on  our  work  and  to  clarify 
our  appreciation  of  life's  values.  Keeping  one's  nose  to  the  grindstone 
is  neither  the  proper  place  for  the  nose  nor  a  suitable  occupation  for 
the  grindstone.  "There  is  nothing,"  said  Stevenson,  ''so  much  a 
man*s  business  as  his  amusements."  If  we  stay  close  to  our  work  long 
enough  and  steadily  enough,  we  come  to  believe,  after  a  time,  that  the 
work  would  collapse  without  our  help.  Eminent  statesmen  in  our  own 
recollection  have  illustrated  this  phenomenon.  We  get  into  a  habit  of 
daily  routine  which  unconsciously  we  dislike  to  break.  We  need  the 
change  but  we  shy  from  it.  There  is  no  surer  proof  that  a  new  set  of 
surroundings  and  a  new  viewpoint  will  l)e  wholesome  for  u». 

Even  without  waiting  for  a  vacation  perioil  we  may  find  gn*at  help 
in  restoring  to  our  daily  round  something  of  the  physical  activity  that 
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our  ancestry  proves  that  we  need.  Walking  twice  a  day  two  or  three 
blocks  to  one's  office  is  not  following  a  system  of  ph3rsical  exercise. 
Walking  five  or  ten  miles  is  getting  nearer  to  it.  Whatever  the  form 
of  exercise  there  must  be  interest  in  it.  Forget  the  elements  of  your 
profession.  Study  the  stars.  Observe  the  rocks.  Carry  a  camera 
with  you.  Train  your  lens  on  flowers,  trees,  birds,  landscapes.  Let 
it  help  your  eye  and  mind  to  a  new  viewpoint  and  your  body  to  new 
vigor  and  well-^ing. 

If  that  which  we  choose  for  our  diversion  is  weU  selected,  if  we 
follow  it  consistently,  we  shall  be  certain  to  find  that  our  interest  in  it 
widens  and  deepens.  Before  long  we  shall  have  that  exceUent  adjimct 
to  the  day's  work  of  the  scientific  man — ^a  hobby.  Any  man  is  the 
better  for  the  possession  of  a  judicious  hobby.  We,  who  are  living 
in  the  circumscribed  scientific  world,  are  no  exception  to  the  rule. 
Through  it  we  shall  daily  freshen  the  flavor  of  our  routine  work;  we 
shall  the  better  understand  the  bearing  of  our  profession  on  the  affairs 
of  the  world  at  large  and  the  right  relation  of  ourselves  to  the  workers 
in  the  wider  world. 

This,  like  many  other  phases  of  the  day's  work,  is  a  question  of  delib- 
erately organized  habit.  We  used  to  think  of  habits  as  largely  a 
matter  for  lifted  eyebrows,  the  facetious  subject  for  New  Year's 
resolutions.  They  may  be  that.  But  they  may,  also,  be  one  of  the 
most  useful  and  satisfactory  attributes  of  living.  They  are  not  nec- 
essarily dogged,  senseless,  fortuitous  affairs.  We  may  build  them 
largely  to  suit  ourselves.  It  is  one  of  the  pleasant  things  about  psy- 
chology that  it  has  taught  us  how  to  transmute  our  routine  of  physical 
life  into  a  program  of  mental  and  spiritual  growth.  Even  the  posture 
that  we  school  our  body  to  assume  presently  finds  its  reflection  in  our 
mental  attitude.  The  erectness  of  body,  the  level  carriage  of  Jiead, 
the  vigor  of  muscular  tone,  the  sturdiness  of  strength,  the  poise  of  co- 
ordinated muscles,  all  of  these  we  may  deliberately  seek,  and  in  the 
finding  we  shall  renew  our  inmost  character. 

By  this  means  we  may  choose  what  we  shall  be.  True  we  shall 
never  attain  to  all  that  we  choose.  It  would  not  be  well  for  us  that 
we  should,  for  life  is  quest  as  well  as  attainment  and  its  fullest  measure 
is  realized  in  a  reasonable  mixture  of  the  two  ingredients.  We  shall 
not  even  have  before  us  an  unvarying,  specific  ideal,  for  that  toward 
which  we  strive  does  not  assume  such  definite  form.  Its  outlines  are 
always  indistinct  and  always  changing.  But  its  substance  we  may 
picture  in  our  mind  and  heart  and  as  we  contemplate  that  picture,  so 
we  shall  grow  toward  it. 

Through  it  all  there  is  ever  this  truth :  that  to  the  scientist  is  granted 
the  great  privilege  of  a  life  of  service  to  his  fellow  men.    In  the  con- 
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•ciousnen  of  this  privilege,  realised  little  by  little  in  the  course  of  the 
day's  work,  there  can  come  abiding  joy. 


Vice-President  Ruqqles:  Is  it  your  pleasure  to  discuss  the 
address  at  this  time? 

Mr.  C.  L.  Marlatt:  I  have  been  very  much  pleased  in  listening 
to  this  discourse.  I  think  we  all  have  been  interested  in  the  philo- 
sophical discussion  of  a  broad  subject.  I  think  the  greatest  compliment 
to  Professor  O'Kane  is  to  accept  this  address  as  a  thoughtful,  well- 
rounded  subject,  of  interest  to  all  of  us  and  helpful  to  all  of  us.  In 
lieu  of  discussion,  if  I  have  sensed  the  situation,  I  should  be  glad  to 
move  a  vote  of  thanks  and  appreciation  to  the  President  for  the 
Address. 

Mr.  p.  J.  Parrott:  I  rise  to  second  the  motion.  I  feel  like  repeat- 
ing what  Mr.  Marlatt  has  just  said.  We  have  listened  to  this  address 
with  a  great  deal  of  pleasure.  It  is  one  which  I  think  will  prove 
profitable  because  of  its  common  sense  and  its  idealism.  It  has  left 
us  little  to  elaborate  upon. 

The  motion  was  unanimously  carried. 

Vice-President  Ruqqles:  The  next  paper  on  the  program  is 
"The  European  Com  Borer  Problem,"  by  Dr.  E.  P.  Felt. 

THE  EUROPEAN  CORN  BORER  PROBLEM 

By  E.  P.  Ynfr,SiaU  ErUomoloinM,  Albany,  N.  Y. 

Although  the  moths  were  reared  in  1916,  the  insect  was  not  recog- 
nised as  a  pest  and  carefully  studied  until  the  following  summer.  The 
investigations  were  continued  in  1918,  and  the  results  are  given  in 
detail  in  the  Massachusetts  Bulletin  (1). 

Spread 
A  moderate  extension  of  the  infested  territory  was  noted  in  1918 
and  was  followed  in  1919  by  the  discovery  of  two  widely  separated 
infestations  in  New  York  state  and  an  apparently  ver>'  great  increase 
in  the  infested  area  of  Massachusetts,  the  latter  extending  from  Cape 
Co<l  into  southeastern  New  Hampshire.  The  known  spread  of  the 
insect  is  summarised  in  the  following  statement: 

Area  Infested 

Deceml)er.  1917 
Massachusetts 100  square  miles 

December,  1918 
liusetts 320  square  miles 


Htcem^ber.  1919 

MjWMefamiftiu 1900  j 

Xew  Hampffhtre 20  j 

XewYork 

skfaefKcUdj  area 500  i 

WenemmnA 400  9q[aaie 


Too  auKrh  empbass  sfaoald  not  be  placed  upon  the  appaiently  xrrj 
gr«at  extemoD  the  past  aeason  oving  to  the  fact  that  the  insect  was 
exettanxlj  prgaent  in  Xev  York  aieas  in  1918.  and  Toy  profaablj  ai 
leaiit  a  year  or  two  earlier.  There  are  some  who  belieFe  the  boier 
may  hare  been  in  most  (A  these  areas  fov  nine  3rear5  ov  thereabouts. 
We  woold  prefer  additional  data  before  accepting  soch  an  estimate 
without  reservations. 

It  was  believed  at  first  that  the  European  cwn  borer  was  favooght 
into  this  cotintry  with  hemp  imported  fov  the  use  of  rope  walks  near 
Boston,  though  there  is  a  poeeilHlity  that  it  may  have  been  introduced 
with  broom  com  and  in  this  eonnection  it  is  intere^ing  to  note  that 
there  is  a  broom  factory  at  Everett,  ^fase.,  an  extensive  broom  industry 
at  Amsterdam,  N.  Y.,  and  at  least  one  small  broom  factory  at  Irving, 
Chautauqua  County,  N.  Y.  It  should  be  noted  that  the  New  York 
infestations  have  excellent  rafl  connections  with  the  cider  infested 
territory  north  of  Boston.  Since  the  European  com  borer  may  be 
carried  in  the  larval  stage  in  the  stems  of  a  considerable  variety  of 
plants,  these  outlying  infestations  and  in  fact  the  presumably  original 
one  near  Boston  may  have  originated  through  the  shipment  of  any  one 
of  a  number  of  infested  plants.  It  has  even  been  suggested  that  green 
house  plants  may  have  been  the  original  carrier,  though  hemp  and 
broom  com  are  presumably  the  more  probable  mediiuns  of  trans- 
portation. It  is  a  little  remarkable  that  all  infested  places  at  the 
ffomewhat  distant  points  are  directly  west  and  none  southwest  of 
Boston.  The  infestations  directly  south  of  Boston  were  probably 
brought  about  by  the  shipment  of  green  com  to  sunmier  hotels. 

Conferences  and  Hearings 

1918 

September  6,  conference  at  Boston,  Mass.,  attended  by  a  number 

of  entomologists  and  agriculturists  from  the  northeastem  United 

States,   together  with   representatives  of   the    Federal    Bureau    of 

Entomology. 

1919 
Febmary  7,  conference  at  Albany,  N.  Y.,  attended  by  representa- 
tives  of  the   New  York   state    commission   of  agriculture,   official 
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entomolcgistB  of  New  York  and  representatives  of  the  Federal  Bureau 
of  EIntomoIogy. 

February  12,  hearing  at  Washington  before  the  Senate  Committee 
on  Agriculture,  attended  by  entomologists  and  agriculturists  from 
Massachusetts  and  New  York  and  representatives  of  the  Federal 
Bureau  of  Entomology. 

February  13,  hearing  at  Ithaca,  N.  Y.,  held  by  the  Council  of  the 
Department  of  Farms  and  Markets  and  attended  by  representative 
agriculturists  and  entomologists  of  New  York  state. 

August  28,  29,  conference  and  field  survey  at  Albany  and  Boston, 
respectively,  attended  by  a  number  of  commissioners  of  agriculture 
and  entomologists  mostly  from  the  middle  and  eastern  states. 

October  3,  4,  field  survey  by  representatives  of  the  Federal  Horti- 
cultural Board,  agriculturists  of  Indiana  and  the  state  entomologist 
of  New  York  at  Boston  and  Schenectady  respectively. 

October  8,  hearing  at  Washington  before  a  subcommittee  of  the 
Senate  Finance  Committee,  attended  by  commissioners  of  agriculture 
and  entomologists  mostly  from  the  middle  and  eastern  states. 

In  addition  the  Federal  Horticultural  Board  has  held  three  hearings, 
and  one  conference  in  the  past  two  years  and  the  problem  has  been 
discussed  at  various  meetings,  among  which  may  be  mentioned  our 
last  annual  meeting  at  Baltimore  and  the  recent  meeting  of  the  Na- 
tional Association  of  Commissioners  and  Departments  of  Agriculture, 
held  at  Chicago,  November  12. 

PUBUCITT  AND   IMPORTANT   PUBLICATIONS,    1919 

1.  Caffrbt,  D.  J.,  The  Euxopean  Corn  Borer  Problem.    Ecoo.  Ent.  Joum.  12: 

2.  The  EiBopesii  Corn  Borer,  U.  S.  Dept.  Ag.,  Bu.  of  Ent.,  in  Co6p.  with  Ext.  Serv. 

8l.  Agr.  CoU.  (potter). 

3.  Fklt.  E.  p.    Cornell  Extension  Bui.  31,  pp.  35-12. 

4.  The  EuropcAn  Com  Borer.    Dept.  Farms  and  MarkeU,  Div.  A|pr.  Circ.  1H2. 

5    ViXAL,  8.  C,  and  CAFnucT,  D.  J.,  The  European  Com  Borer  and  Ita  Control. 
MaM.  Agr.  Expt.  8U.  Bui.  189,  pp.  1-71. 

6.  Caffbbt,  D.  J.,  The  European  Com  Borer,  A  Menace  to  the  Country's  Cora 

Crop.    U.  8.  Dept.  Agr.  Farmers  Bui.  1046,  pp.  1-28. 

7.  Fblt,  E.  p.,  European  Com  Borer.     Tniv.  St.  of  N.  Y.,  School  Bui.  Je.  1  (pouter). 

5.  Prnreedifip  oC  the  Conference  on  the  European  Cora  Borer  held  by  the  National 

Asociation  oC  CoaunisskHiers  of  Aicriculture,  mith  state  entomoloicisU  and 
represeotathrei  oi  the  United  States  Deiiartnient  of  Agriculture.  Dept.  Karats 
aad  Markets  (N.  Y.),  Div.  Ag.  Bui.  123,  pp.  1-74. 

9.  WooDsrvT,  C.  G.,  European  Cora  Borer  Inx-estiications.    Confcrew.     Keci>fd, 

Noir.4,pp.840»-8411. 

10.  Mablatt,  C.  L.,  European  Cora  Borer.    Kept.  Fetl.  Ilort.  Bd.,  IVt.  1.  1919, 
pp.ft-lS- 
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The  federal  poster  (2)  was  widely  and  generally  distributed  in  areas 
where  there  appeared  to  be  a  reasonable  possibility  of  the  borer  being 
present.  This  was  particularly  true  of  New  York  state  after  the  dis- 
covery of  the  Scotia  infestation.  The  New  York  poster  (7)  was 
generally  distributed  to  the  schools  of  the  state  and  in  addition^ 
popular  articles  were  prepared,  sent  to  practically  every  local  news- 
paper and  published  by  a  very  considerable  proportion  of  them. 
Cornell  Extension  Bulletin  31  (3)  was  generally  distributed  through- 
out the  state  of  New  York,  an  edition  of  40,000  being  printed.  The 
United  States  Farmers'  Bulletin  (6)  was  generally  distributed  through- 
out the  country,  specially  in  the  northeastern  United  States.  It  is 
worthy  of  note  in  this  connection  that  while  the  initial  discovery  of  the 
two  infestations  in  New  York  state  were  brought  to  light  through 
publicity,  the  extension  and  subsequent  delimitation  of  these  areas 
was  due  in  considerable  measure  to  systematic  scouting. 

There  are  serious  limitations  upon  publicity  so  far  as  such  an  insect 
as  the  European  corn  borer  is  concerned  and  yet  it  is  believed  efforts 
along  this  line  have  amply  justified  themselves.  The  experience  of 
the  past  year  is  a  very  strong  argument  in  favor  of  systematic,  well 
directed  scouting  as  an  adjunct  to  publicity.  Neither  should  be  used 
to  the  exclusion  of  the  other. 

In  addition  to  the  official  publications  listed  above,  a  few  specially 
interested  states  and  Canada  have  published  short  bulletins  or  leaflets 
on  this  pest  and  there  have  been  numerous  popular  accounts  appearing 
in  the  agricultural  press  in  particular.  It  is  noteworthy  in  this  con- 
nection that  Mr.  Allen's  article  in  the  Country  Gentleman  of  January, 
1919,  was  responsible  for  bringing  the  Scotia,  N.  Y.,  infestation  to  the 
attention  of  the  Cornell  entomologists. 

Scouting 

The  scouting  of  the  last  few  months  has  been  done  mostly  by  agents 
of  the  federal  government  and  the  limitations  in  connection  with  the 
work  emphasize  the  difficulty  (10,  p.  9)  of  quickly  ascertaining  the 
precise  extent  of  the  infested  area.  The  approximate  size  of  the  New 
York  areas  appears  to  have  been  determined  and  it  would  seem  that  if 
the  insect  had  become  established  in  any  numbers  in  other  sections  of 
the  country  it  would  have  been  brought  to  notice  before  this. 

Quarantine 

The  Federal  Horticultural  Board  promulgated  Quarantine  No.  36, 
effective  October  1,  1918,  and  the  states  of  Massachusetts  and  New 
York  have  also  laid  quarantines,  modifying  them  as  developments 
warranted.     These  quarantines  were  all  limited  to  corn  on  the  ear  and 
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cornstalks.  The  state  of  Florida  has  laid  a  most  sweeping  embargo 
upon  the  shipment  of  plants  or  parts  of  plants  from  the  infested  area, 
while  the  Canadian  government,  by  order  of  council,  has  prohibited 
the  shipment  into  the  Dominion  of  com  fodder  or  cornstalks  from  the 
infested  area. 

The  extension  of  Quarantine  36  to  include  the  entire  infested  area 
has  been  seriously  considered  by  the  Federal  Horticultural  Board  and 
owing  to  the  uncertainties  of  the  situation  it  has  not,  due  in  part  at 
least  to  the  diflSculties  in  ascertaining  the  limits  of  the  infested  areas, 
been  put  in  force. 

Economic  Status 

There  have  been,  during  the  last  few  months  some  statements 
voiced  (9,  10)  tending  to  indicate  that  the  European  com  borer  may 
not  prove  to  be  an  insect  of  much  economic  importance.  These 
opinions  appear  to  be  based  upon  the  fact  that  there  was  considerably 
less  injury  in  the  infested  area  in  Massachusetts  in  1919  than  was  tme 
of  some  of  the  badly  infested  fields  in  1918.  Apparently  little  allow- 
ance has  been  made  for  the  possible  beneficial  results  following  a 
general,  though  perhaps  not  entirely  effective  clean-up,  for  the  activity 
of  ephemeral  and  unreliable  parasites,  for  the  fact  that  seasonal  dif- 
ferences may  have  been  very  unfavorable  to  the  borer,  and  the  obvious 
variations  in  the  infested  area. 

A  general  clean-up,  even  if  a  somewhat  indifferent  one,  would  result 
in  the  destruction  of  millions  of  borers  and  of  itself  should  considerably 
leneen  injury  from  the  second  brood.  A  well  known,  minute  egg  para- 
site, notably  extremely  variable  in  abundance  from  season  to  season, 
severely  checked  the  borer.  The  development  of  the  second  brood 
injury  in  eastem  Massachusetts  was  nearly  a  month  later^  in  1919. 

>  It  may  be  Significant  that  both  the  Blue  Hill  (mean  68.4*,  departure  from  normal 
-f  1*)  and  the  Coooord  (mean  68.3*,  departure  from  normal  0*)  Maanchusetta  reoorda 
«bov  a  normal  or  a  little  hi^ier  than  normal  monthly  mean  temperatures  for  theee 
ilatiotMi  in  Auguit,  1018,  and  decidedly  subnormal  records  (mean  64.5*,  departure 
from  Donnal  —2.9*  and  mean  65*,  departure  from  normal  —3.3*  respectively)  for 
the  same  month  in  1010,  a  period  of  practically  continuous  development  and  growth 
for  the  second  brood.  Taking  43*  F.  as  the  critical  temperature  (it  is  probably 
higher  for  this  season  of  the  year)  Blue  Hills  would  have  effective  temperatures  for 
August,  1918,  amounting  to  787.4,  an  increase  of  approximately  4  per  cent  above  tha 
normal  and  for  .\ugust,  1010,  effective  temperatures  of  666.5,  a  decrease  below  tha 
normal  of  nearly  12  per  cent,  the  total  range  between  the  two  seasons  for  that  month 
amounting  to  nearly  16  per  cent  of  the  ncmnal  effective  temperatures.  The  Concord 
records  show  a  normal  (mean  68.3*,  effective  temperatures  7S4.3)  for  .\ugust,  1918, 
and  a  marked  dgcrmse  (mean  65*,  departure  from  normal  —3.3*.  effective  tempera^ 
lures  682)  in  1919,  amounting  to  more  than  13  per  cent  of  the  effective  tempermturea. 
These  figures  {urtify  expecting  a  retarded  development,  which  latter  was  milistan- 
ibyl 
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Thus,  a  combination,  rarely  to  be  expected,  greatly  mitigated  the 
damage  of  1919.  It  is  hoped  that  such  conditions  will  prove  more 
frequent  in  the  future.  It  is  one  thing  to  note  a  deficiency  of  this 
character  and  quite  a  different  matter  to  allow  such  variations  to 
materially  influence  a  policy  which  may  have  far-reaching  effects.  It 
is  impractical  to  apply  the  general  code  of  the  criminal  law  and  hold 
an  insect  incapable  of  harm  untU  it  has  proved  its  ability  to  cause 
serious  damage  over  wide  areas  year  after  year,  because  such  demon- 
stration would  very  probably  make  it  impossible  to  economically  check 
or  control  the  pest. 

Considerable  stress  (8  p.  66,  9  p.  8410)  has  been  laid  upon  the  practi- 
cal immunity  in  certain  small  plots  at  Medford,  Mass.,  of  a  rank 
growing  southern  com  and  this  has  been  used  to  support  the  hope  that 
dent  corns  of  the  south  would  escape  serious  injury.  The  damage  in 
none  of  these  plots  was  serious  and  in  view  of  the  decided  tendency  of 
the  moths  to  select  early  varieties  for  the  deposition  of  eggs,  a  habit 
most  evident  in  New  York  state,  we  hold  it  to  be  unsafe  to  rely  to 
any  material  extent  upon  such  a  slight  and  comparatively  unreliable 
indication. 

The  occurrence  of  but  one  brood  with  consequent  limitation  of 
injury  in  the  infested  areas  in  New  York  state  is  conclusive  evidence 
of  the  effect  a  relatively  slight  change  in  climate  may  have  upon  this 
insect.  Of  itself,  it  justifies  a  pessimistic  attitude  toward  the  reduc- 
tion in  injury  in  eastern  Massachusetts  in  1919,  and  at  the  same  time 
affords  no  substantial  basis  for  any  such  relative  immunity  for  the 
larger  portion  of  the  corn  belt.  There  is  every  reason  for  expecting 
two  and  in  the  more  southern  portion  of  the  country  three  broods  or 
generations  each  season.  The  prolonged  period  of  activity  might  be 
expected  to  offset  in  large  measure,  at  least,  any  advantage  accruing 
to  a  rank,  rapid  growing  variety  of  corn. 

The  possibilities  of  clean  culture  or  modifications  in  agricultural 
methods,  likewise  appear  to  be  overstressed  (9  p.  8410)  when  it  is 
remembered  that  these  conclusions  are  based  upon  examinations  of 
comparatively  few  fields  and  that  even  in  the  older  infested  areas  in 
Massachusetts  there  is  considerable  local  variation  in  the  degree  of 
infestation,  a  condition  mugh  more  marked  in  New  York  state.  This 
is  no  argument  against  the  utilization  of  such  methods  to  the  utmost. 
It  is  simply  a  warning  against  depending  upon  them  to  any  great 
extent  until  their  utUity  has  been  demonstrated. 

There  should  be  due  conservatism  in  the  estimation  of  probable 
injury  and  the  same  is  equally  true,  if  not  more  important  in  regard 
to  approximating  probable  immunity. 


Febniftry,  '20]  rsLT:  European  corn  borer  05 

Whether  we  wish  to  do  so  or  not,  we  must  shortly  make  a  decision  as 
to  the  economic  status  of  the  European  corn  borer.  If  we  admit  that 
it  has  serious  potentialities  and  is  capable  of  causing  even  a  10  per  cent 
low  to  the  crop,  we  still  have  an  insect  of  the  first  magnitude,  worthy 
of  most  careful  investigation  and  justifying  the  utilization  of  every 
reasonable  measure  to  prevent  spread  and  promote  the  control  of  the 
pest.  Should  it  be  decided,  however,  that  this  insect  is  of  slight 
importance  and  is  destined  to  have  little  effect  upon  the  com  crop  of 
the  country,  then  we  are  compelled  to  hold  that  a  moderate  amount 
of  knowledge  concerning  the  insect  is  all  that  is  necessary,  that  there 
is  little  justification  for  exhaustive  investigations  and  that  large  scale 
control  operations  are  indefensible. 

If  the  first  be  true,  states  vitally  concerned  and  the  federal  govern- 
ment should  make  liberal  appropriations  for  the  further  investigation 
and  control  of  this  insect.  Otherwise,  as  professional  entomologists, 
guardians  of  the  public  welfare,  we  should  oppose  all  efforts  to  secure 
money  for  any  such  purpose. 

Problems  Affectinq  Control  Work 

The  Bureau  of  Entomology  last  August  proposed  first  of  all  to 
determine  the  present  distribution  of  the  insect  as  a  basis  for  a  quar- 
antine and  other  control  measures.  There  are  practical  difficulties 
(10.  p.  9)  in  following  this  plan  and  if  there  is  to  be  effective  control  it 
will  be  necessary,  in  our  opinion,  to  push  more  than  one  line  of  activity 
or  else  serious  efforts  to  control  the  pest  should  be  abandoned.  The 
experience  of  the  past  season  discloses  some  habits  which  emphasise 
the  difficulties  of  handling  the  situation.  The  insect  breeds  in  a  con- 
8i<lermble  number  of  plants,  over  fifty,  and  has  been  found  in  the  stems 
of  quite  a  number  of  others.  It  is  very  probable  that  the  l)orer  multi- 
plies freely  upon  relatively  few  plants  and  that  practically  speaking 
we  can  ignore  its  presence  in  many.  We  may  have  with  this  pest  a 
duplication  in  some  respects  of  our  experience  with  g>'ps>'  moth  food 
plants.  There  is  need  of  more  information  concerning  methods  of 
spread ,  though  work  in  Massachusetts  the  past  season  shows  that 
individual  females  may  make  a  single  flight  of  as  much  as  287  yards 
and  that  marked  individuals  were  recovered  at  a  distance  of  600  yards. 
Females  may  live  33  days,  the  eggs  being  deposited  in  small  masses 
during  a  considerable  portion  of  this  period.  The  maximum  egg  pro- 
duction from  one  individual  was  1,192.  The  occurrence  of  the  Intrers 
in  underground  stems  and  their  occasional  presenile  in  fann  crops 
such  as  oat«,  greatly  complicates  the  problem  of  rontml. 

The  apparent  possibilities  justify  serious  finest  ions  n^  to  the 
feasibility  of  control*    This  latter  can  be  determined  only  by  field 
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operations  on  a  comprehensive  scale  and  in  view  of  the  destructive 
potentialities  of  the  borer  such  an  undertaking  is  favored. 

Secondary  Conditions  Affecting  the  Problem 

The  control  of  the  European  corn  borer  is  by  no  means  a  simple 
problem  in  entomology  or  a  question  of  organization.  The  infestation 
of  three  and  possibly  four  states  vitally  concerns  as  many  different 
sets  of  officials  as  well  as  representatives  of  the  federal  government  and 
all  in  turn  are  dependent  upon  law  making  bodies  for  the  necessary 
appropriations.  It  is  entirely  possible  for  one  group  or  even  a  portion 
of  a  group  to  largely  prevent  effective  work  and  by  the  very  nature  of 
the  case  there  is  such  an  excellent  opportunity  to  evade  responsibility, 
that  at  times  it  is  almost  impossible  to  ascertain  the  real  cause  of 
unsuccessful  coSperation  or  activity. 

These  statements  simply  describe  the  situation  as  it  exists  and 
justify  a  question  as  to  the  desirability  and  possibility  of  evolving 
more  effective  ways  of  handling  limited  infestations  of  destructive 
insects.  It  is  a  condition  not  peculiar  to  entomology  or  even  to  science. 
It  is  something  found  in  many  lines  of  governmental  activity. 

Destructive  insects  have  been  introduced  into  this  country  in  earlier 
years  and  similar  developments  may  be  expected  in  the  future.  It  is 
only  necessary  to  refer  to  the  gypsy  moth,  the  San  Jos6  scale  and  the 
cotton  boll  weevil,  to  bring  to  mind  three  exceedingly  destructive 
pests  which  were  detected  shortly  after  they  obtained  a  foothold  in 
the  country  and  were  allowed  for  one  reason  or  another  to  extend 
their  range  over  considerable  areas.  All  three  have  been  exhaustively 
studied  and  many  printed  pages  have  been  devoted  to  discussing  their 
habits  and  the  most  effective  methods  of  control.  With  these  three 
in  mind,  one  might  conclude  that  American  economic  entomologists 
have  been  more  efficient  as  investigators  than  executives.  Very 
nearly  the  same  conditions  obtain  in  relation  to  chestnut  blight  and 
the  white  pine  blister  rust. 

A  survey  of  the  situation  in  the  light  of  our  present  knowledge 
justifies  the  belief  that  it  would  have  been  comparatively  inexpensive 
and  certainly  highly  profitable  to  have  attempted  the  extermination 
of  these  three  pests  as  soon  as  they  were  found,  even  though  it  involved 
considerably  larger  expenditures  than  would  be  necessary  after  more 
information  was  available.  It  may  be  argued  that  eradication  was 
impossible  in  the  earlier  da3rs  because  of  the  lack  of  information.  This 
is  most  easily  answered  by  the  statement  that  much  of  the  most  valu- 
able data  in  regard  to  such  problems  come  from  field  experience.  We 
would  not  underrate  in  the  slightest  the  desirability  of  exact  informa- 
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tioD  but  if  we  wait  until  everything  is  known  very  little  or  nothing 
will  be  accomplished. 

Quarantine  and  Extermination 

The  introduction  of  the  San  Jos^  scale  in  the  east  was  a  prime 
factor  in  bringing  about  the  establishment  first  of  state  and  later  of 
federal  quarantines,  both  designed  to  limit  and  prevent  the  distribu- 
tion of  injurious  insects  and  plant  diseases.  Quarantines,  like  other 
human  agencies,  have  their  limitations  and  if  they  are  to  attain  the 
fullest  measure  of  usefulness,  should  be  supplemented  by  exterminative 
measures. 

There  are  several  fundamental  weaknesses  in  our  efforts  to  extermi- 
nate insects.  In  the  first  place,  it  appears  very  difficult  to  secure  a 
general  unanimity  of  opinion  as  to  the  economic  status  of  a  pest  before 
it  has  spread  to  a  material  extent  and  caused  serious  losses.  Such 
delays  give  the  insect  an  opportunity  to  multiply  and  if  it  be  reasonably 
active  and  prolific,  it  may  within  a  season  or  two  escape  beyond  all 
reasonable  possibilities  of  control.  Then  there  is  the  necessity  of 
securing  funds  from  the  state  or  national  government  and  in  the  case 
of  Congress  at  least  it  is  very  difficult  to  secure  special  appropriations 
with  a  reasonable  degree  of  promptitude. 

These  conditions  are  evident  to  all.  Should  we  not,  therefore, 
seek  to  provide  in  some  manner  or  other  for  a  reserve  fund  which  could 
be  utilised  for  just  such  emergencies?  It  would  make  possible  the 
beginning  of  operations  at  the  outset  and  at  the  very  time  work  could 
be  prosecuted  to  the  best  advantage.  It  of  course  follows  that  investi- 
gation and  scouting  should  also  be  pushed  so  far  as  necessitated  by 
conditions  but,  if  we  are  correct  in  our  judgment,  these  three  activities 
should  be  in  a  measure  coordinate  and  interrelated  rather  than  one 
being  dependent  upon  the  others.  Our  present  quarantine  laws  are 
the  outcome  of  years  of  work  and  desirable  modifications  along  the 
lines  outlined  above  can  hardly  be  expected  without  systematic  effort 
for  presumably  several  years. 

Control  Work  and  .\pproprlation8 

PractieaUy  speaking  there  has  been  no  general  control  work  in  the 
field  aside  from  that  done  by  the  states  of  Massachusetts  and  New 
York.  The  state  of  Massachusetts  attempted  to  compel  property 
owners  to  clean  up  infested  land  at  their  own  expense,  the  state  even 
doing  the  work  and  i^ssessing  the  costs  against  the  property.  Subse- 
quently the  Federal  Bureau  of  Entoniolog>'  undertook  a  limited  amount 
of  this  work  in  Massachusetts  on  a  co5perative  basis  and  late  in  the 
spring  of  1918,  nearly  $100,000  was  expende<l  by  the  state  of  Mi 


68  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  [Vol.  13 

chusetts  under  the  direction  of  Mr.  L.  H.  Worthley,  jdetailed  from  the 
U.  S.  Bureau  of  Entomology  for  this  work,  in  a  systematic  effort  to 
clean  up  the  entire  infested  area.  Unfortunately,  the  money  became 
available  so  late  in  the  season  that  it  was  not  possible  to  do  very  satis- 
factory work. 

The  state  of  New  York  expended  nearly  $100,000  in  a  rather  thor- 
ough clean-up  of  all  of  the  then  known  infested  area  and  generally 
speaking  exceedingly  satisfactory  results  were  obtained.  The  work 
was  done  in  the  belief  that  there  were  two  generations  of  the  borer  in 
the  New  York  area  and  that  there  would  be  substantial  assistance 
from  the  federal  government.  This  latter,  so  far  as  clean-up  work  is 
concerned,  has  not  materialized.  Developments  late  in  the  season 
clearly  demonstrated  that  there  was  but  one  generation  in  the  New 
York  areas  and  a  correspondingly  slight  injury.  In  other  words, 
control  and  extermination  in  the  cooler  portions  of  the  corn  growing 
area  of  New  York  state,  the  parts  now  infested  by  this  insect,  is  of • 
much  greater  importance  to  the  country  as  a  whole,  particularly  the 
middle  and  southern  corn  growing  states  and  is,  therefore,  a  national 
rather  than  a  state  problem. 

The  work  against  the  European  corn  borer  both  in  1917  and  1918, 
by  the  state  of  Massachusetts  and  the  Federal  Bureau  of  Entomology, 
was  practically  limited  to  investigations  which  latter  have  been  pub- 
lished in  bulletins  cited  above. 

The  American  Plant  Pest  Committee  should  be  credited  with  being 
the  first  organization  to  so  fully  appreciate  the  serious  nature  of  the 
European  corn  borer  as  to  adopt  measures  which  resulted  in  the  intro- 
duction in  the  United  States  Senate  of  a  bill  (S.  5290)  appropriating 
$500,000  for  work  against  this  pest.  Unfortunately,  representatives 
of  the  Bureau  of  Entomology  did  not  at  that  time  see  the  need  of  any 
such  large  appropriation  and  desirable  cooperation  was  lacking.  It 
was  intimated  that  representatives  of  the  bureau  were  then  willing 
that  a  moderate  sum,  $25,000,  be  appropriated  for  practical  work 
pending  the  acquisition  of  more  information  during  the  season  of  1919. 
This  was  before  the  insect  had  been  discovered  in  New  York  state. 
Shortly  after  the  Scotia,  N.  Y.,  infestation  was  reported,  the  secretary 
of  agriculture  was  prepared  to  recommend  $100,000  for  control  work 
and  very  soon  thereafter  the  sum  was  increased  to  $500,000.  An 
item  for  this  amount  was  eventually  included  in  the  agricultural  bill, 
which  later  failed  to  pass  because  of  the  filibuster  at  the  end  of  the 
session  of  the  last  Congress.  The  Agricultural  Appropriation  Bill 
passed  by  the  special  session  of  Congress  contained  an  item  of  but 
$250,000  instead  of  the  figure  accepted  by  the  previous  Congress. 
This  bill  passed  and  the  amount  named  became  available  early  in 
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August,  altogether  too  late  for  effective  work  in  the  spring.  A  very 
conBiderable  increase  in  the  area  of  the  infested  region  led  the  secretary 
of  agriculture  to  ask  for  an  emergency  appropriation  of  S500,000  in 
addition  to  the  S250,000  just  mentioned  and  Doctor  Howard  sub- 
mitted to  the  Albany-Boston  conference,  held  the  last  of  Augiist,  an 
itemiied  schedule  showing  bow  it  was  proposed  to  use  these  funds. 

A  special  committee  was  appointed  at  the  com  borer  conference 
just  mentioned  and  brought  in  resolutions,  subsequently  adopted 
without  a  dissenting  voice,  in  favor  of  asking  Congress  for  an  appro- 
priation of  12,000,000  to  be  made  available  for  use  as  rapidly  as  an 
effective  organiiation  to  carry  on  the  work  could  be  secured  and  devel- 
oped. This  was  in  addition  to  funds  already  appropriated.  At  the 
hearing  before  a  subcommittee  of  the  Senate  Committee  on  Finance, 
the  request  for  $2,000,000  was  strongly  urged  by  a  goodly  number  of 
commissioners  of  agriculture  and  official  entomologists  from  the  middle 
and  eastern  states,  although  a  representative  of  the  Federal  Horticul- 
tural Board  went  on  record  to  the  effect  that  $500,000  was  all  that 
could  be  used  advantageously  at  the  present  time.  In  view  of  these 
conditions,  we  could  hardly  expect  more  than  the  smaller  sum  and  as 
a  ver>''  pessimistic  note  was  shortly  thereafter  voiced  by  an  Indiana 
official  (9),  it  is  perhaps  not  surprising  that  Congress  decided  to  put 
the  entire  matter  over  until  the  regular  session. 

The  secretary  of  agriculture  has  recommended  to  the  present  session 
of  Congress  an  appropriation  of  $500,000  to  be  immediately  available 
for  European  corn  borer  work.  Basing  estimates  upon  the  work  in 
New  York  state  last  spring,  it  would  require  approximately  $200,000 
to  ck^n  up  the  eastern  infested  area  in  that  state  and  about  the  same 
amount  for  the  western  territory',  a  total  of  $400,000.  Common 
prudence  would  dictate  some  allowance  for  emergenciw  and  the  pos- 
sible discovery  of  additional  infested  territory*.  If  these  outlying 
areas  are  a  serious  menace  to  the  com  belt,  and  this  seems  to  be  the 
consensus  of  opinion  among  economic  entomologists,  we  can  hardly 
recommend  the  expenditure  of  less  than  $500,000  in  the  New  York 
state  and  adjacent  territory. 

The  situation  in  eastem  Massachu.sotts  and  southeastem  New 
Hampshire  demands  that  some  measun^s  should  be  taken  to  prevent 
an  undue  multiplication  of  the  insect.  There  is  a  possibility  that  the 
funds  for  the  demonstration  project,  covering  al)out  six  toii-ns  in  the 
tMully  infested  Massachusetts  area  may  prove  to  be  insufficient.  There 
is  also  scouting,  an  essential  phase  of  the  work,  testin^c  on  a  large  scale 
possibilities  of  control  by  modified  croppin^c,  quarantine's,  etc.  It 
would  seem  as  though  at  least  $500,000  should  l)e  available  for  work 
of  one  character  or  another  next  spring  in  the  New  England  states. 
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If  the  insect  is  really  a  serious  pest,  and  it  is  considered  decidedly 
unsafe  to  assume  otherwise,  an  emergency  appropriation  of  $1,000,000, 
immediately  available,  would  seem  the  minimum  amount  which  could 
be  recommended  and  with  our  present  knowledge  plans  should  be 
made  for  the  expenditure  of  approximately  the  same  sum  in  the  fiscal 
year  of  1920-21.  It  is  believed  that  such  a  program  is  justified  on 
both  practical  and  scientific  considerations.  It  may  mean  the  expendi- 
ture of  some  money  which  could  be  used  to  a  better  advantage  when 
we  come  to  know  the  problem  more  intimately  though  this  would  be 
more  than  ofifset,  in  our  estimation,  by  efifective  action  before  there 
has  been  a  greatly  increased  spread  of  the  pest.  This  program  is 
positive,  conservative,  so  far  at  least  as  preventing  injury  is  concerned, 
and  appears  to  be  the  most  logical  which  can  be  adopted  at  the 
present  time. 

A  Tentative  Plan 

The  situation  is  such  that  it  seems  advisable  for  the  writer,  without 
in  any  way  attempting  to  dictate  or  to  suggest  that  his  opinion  is  better 
than  that  of  others,  to  outline  a  plan  which  might  be  utilized  as  a  basis 
for  cooperation  between  federal  and  state  officials.  It  is  the  result  of 
repeated  examinations  of  conditions  in  eastern  Massachusetts  and 
the  writer's  familiarity  with  the  situation  in  New  York  state  and  may 
well  be  considered  as  an  elaboration  of  a  plan  outlined  by  Doctor 
Howard  at  the  European  corn  borer  conference  last  August. 

The  maintenance  of  such  quarantines  and  restrictions  upon  the 
growing  and  distribution  of  corn  on  the  ear,  cornstalks  and  other 
plants  or  parts  of  plants  as  may  be  justified  by  conditions  is  of  prime 
importance. 

Special  care  should  be  exercised  to  avoid  burdensome  and  imneces- 
sary  restrictions  and  at  the  same  time  secure  at  least  a  moderate 
degree  of  protection.  We  are  inclined  to  believe  that  the  efficacy  of 
quarantine  measures  can  be  greatly  increased  by  restricting  cropping 
somewhat  as  outlined  below  and  that  this  latter  would  be  much  lees 
burdensome  than  the  attempt  to  enforce  what  might  be  regarded  as 
thoroughly  satisfactory  quarantine  regulations. 

Outline  for  Sparsely  Infested  Areas 

1.  The  continuance  of  the  publicity  campaign  throughout  the 
United  States  in  an  effort  to  secure  general  codperation  in  locating 
infestations. 

It  is  significant,  despite  the  limitations  of  this  method,  that  the 
first  information  of  the  pest  occurring  in  Schenectady  and  Erie  coim- 
ties,  New  York,  came  to  hand  as  a  result  of  publicity  work. 
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2.  The  devdopment  and  maintenance  of  adequate  scouting  forces 
for  the  purpoee  of  quickly  determining  the  limits  of  the  various  infested 
sections  and  also  for  making  special  examinations  in  any  particularly 
suspicious  areas. 

Scouting  is  a  most  valuable  supplement  to  publicity  and  the  two 
should  be  worked  together  if  the  best  results  are  to  be  secured.  The 
Federal  Bureau  of  Entomology  already  has  a  number  of  scouts  at  work 
in  various  parts  of  the  country.  There  are  difficulties  in  securing 
enough. 

3.  The  speedy  organisation  of  a  clean-up  campaign  for  the  more 
western  areas. 

This  is  designed  primarily  to  destroy  the  wintering  borers  in  corn- 
stalks and  weed  stems  in  cornfields  in  particular.  It  is  a  direct  and  a 
fairiy  effective  method  of  keeping  the  infestation  down  to  the  mini- 
mum, and  appears  to  be  of  prime  importance  in  checking  the  west- 
ward spread  of  the  borer. 

4.  A  measurable  regulation  of  com  planting  in  the  infested  areas 
next  year  as  follows: 

(a)  Plant  throughout  the  infested  territory  small  plots  of  early 
com  designed  to  attract  the  moths. 

(b)  Destroy  such  eariy  plantings  before  the  borers  attain  maturity 
in  localities  where  conditions  justify  such  action. 

It  is  comparatively  easy  in  late  July  or  early  August  to  locate  the 
work  of  the  borer  in  sparsely  infested  areas.  Scouting  territory  where 
there  is  but  one  brood  at  this  time  and  the  prompt  destruction  of  the 
occasional  infested  hills  appears  to  the  writer  as  a  promising  method 
of  not  only  locating  the  limits  of  infestation  but  of  restricting  spread. 
A  splendid  opportunity  to  test  its  efficiency  was  missed  last  season 
because  of  the  expected  development  of  a  second  brood  in  New  York 
sUte. 

(c)  Plant  the  greater  part  of  the  corn  crop  two  or  three  weeks  later 
than  the  very  early  com  and  in  this  manner  avoid  infestation  to  a 
large  degree. 

The  immunity  of  somewhat  late  planted  com  in  the  Schenectady 
area  was  most  striking,  even  in  adjacent  fields  and  with  the  same 
variety. 

id  I  Prohibit  in  all  infesteil  areas  the  growing,  within  fifty  feet  of 
early  com.  of  celerv'  and  other  garden  crops  liable  to  be  infested  and 
commonly  transported  by  commercial  agencies. 

There  have  been  to  the  writer's  knowknige  no  extensive  tests*  of 
possibiUties  along  this  line  and  before  we  conclude  that  the  in.sect  can- 
not be  controlfed  and  prevented  from  establishing  itmlf  in  the  com 
belt,  we  believe  that  some  such  methods  should  be  XthhI  over  an  ex* 
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tended  area.  We  are  only  at  the  beginning  in  learning  the  possibili- 
ties of  insect  control  through  crop  manipulation. 

5.  A  careful  and  exhaustive  investigation  should  be  made  as  soon  as 
possible  to  determine  the  probable  origin  of  the  scattering  infesta- 
tions along  the  southern  shore  of  Lake  Erie. 

It  goes  without  sa3dng  that  a  knowledge  of  methods  of  spread  is  a 
most  valuable  aid  in  preventing  further  dissemination. 

Outline  for  the  Earlier  Infested  Territory 

The  situation  in  eastern  Massachusetts,  especially  in  the  badly 
infested  area,  is  such  as  to  require  somewhat  different  treatment.  It 
is  very  probable  that  the  early  planting  of  small  plots  of  corn  and  the 
restrictions  in  regard  to  growing  garden  crops  likely  to  be  infested  near 
corn  would  prove  of  considerable  service.  There  is  need  of  large  scale 
demonstrations  to  ascertain  the  most  practical  methods  of  handling 
the  pest  in  eastern  Massachusetts  and  in  time  they  may  have  to  be 
extended  to  other  portions  of  the  country.  There  is  a  possibility  that 
systematic  and  general  work  along  the  lines  indicated  below  would 
ultimately  result  in  a  considerable  decrease  and  perhaps  a  somewhat 
general  limitation  of  injury. 

Corn  and  other  infested  plants  in  eastern  Massachusetts  should  be 
handled  in  such  a  way  as  to  reduce  to  a  minimum  the  possibility  of 
borers  surviving,  the  most  promising  methods  being  the  following: 

(a)  Plow  thoroughly,  preferably  in  the  fall  and  endeavor  to  cover 
the  stubble  deeply,  since  such  measures  undoubtedly  destroy  many 
borers. 

(b)  Put  the  corn  fodder  in  a  silo  or  if  that  is  not  possible  cut  and 
shred  the  cornstalks,  even  salting  them  so  as  to  promote  their  con- 
sumption by  cattle. 

(c)  Where  other  treatment  is  impossible,  the  stalks  should  be  com- 
posted or  burned  provided  the  expense  is  not  out  of  proportion  to  the 
benefits  secured. 

(d)  Partly  consumed  cornstalks  should  not  be  mixed  with  manure 
unless  the  latter  is  composted  or  handled  so  it  will  heat. 

(e)  Cornfields  and  adjacent  areas  should  be  kept  free  from  weeds 
and  nearby  weedy  areas  at  least  should  be  burned  over  during  the  fall 
or  early  spring. 

The  situation  in  eastern  Massachusetts  is  so  serious  that  we  believe 
it  to  be  of  national  importance  to  test  possibilities  on  a  large  scale  and 
for  this  purpose  we  would  favor  the  expenditure  by  the  federal  govern- 
ment of  a  liberal  sum  the  coming  season,  possibly  $500,000  in  work  of 
this  character. 

Briefly,  the  urgent  need  is  for  a  large  appropriation,  the  larger  the 
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better,  to  be  used  in  testing  on  a  comprehensive  scale  any  measures 
likely  to  give  a  considerable  degree  of  relief  and  greatly  delay  if  not 
prevent  the  invasion  of  the  corn  belt  by  the  European  com  borer. 
The  conditions  are  such  that  we  question  seriously  the  wisdom  of 
making  demonstrations  on  such  a  limited  scale  as  will  permit  the 
pest  to  greatly  extend  its  range  during  the  season  or  seasons  this 
practical  work  is  in  progress.  We  must  endeavor  to  hold  the  insect 
and  at  the  same  time  ascertain  the  po8sibilities«in  relation  to  controL 


Vice-President  Ruooles:    This  paper  is  now  open  for  discussion. 

Mr.  C.  L.  Marlatt:  I  hope  this  body  will  not  be  alarmed  at  the 
volume  of  the  documents  I  am  carrying.  This  bundle  includes  a  few 
papers  to  which  I  may  wish  to  refer. 

I  agree  with  Dr.  Felt  heartUy  as  to  most  of  his  discourse.  I  hardly 
think  he  will  want  me  to  agree  with  his  criticism  of  a  certain  member 
of  the  Horticultural  Board.  I  am  glad  to  say  that  this  criticism  is 
founded  largely  on  misinformation.  The  facts  are  all  a  matter  of 
record.  The  $500,000  supplemental  estimate,  to  which  he  referred 
and  which  is  still  before  Congress,  was  transmitted  to  Congress  by  the 
Secretary  of  Agriculture  on  July  29,  1919,  in  connection  with  an  urgent 
deficiency  bill  then  under  consideration  and,  therefore,  long  before 
the  hearing  granted  by  the  Senate  Committee  to  representatives  of 
various  states  on  October  8  following.  The  first  hearing  on  this 
estimate  was  August  23,  1919,  at  which  hearing  Messrs.  Quaintance 
and  Walton  of  the  bureau  presented  the  argument  as  to  the  needs  for 
the  money.  Both  Dr.  Howard  and  the  speaker  were  at  that  time 
absent  from  Washington.  At  the  hearing  on  October  8«  1919,  both 
Dr.  Howard  and  the  speaker  were  present.  The  speaker's  remarks 
were  chiefly  in  calling  the  attention  of  the  committee  to  the  Secretar>**s 
letter  in  which  is  voiced  and  explained  the  need  for  the  additional 
$500,000  to  meet  the  corn  l>orer  situation  during  the  season  of  1919-20. 
The  speaker  is  perfectly  willing  to  accept  the  responsibility  for  what- 
ever influence  he  may  have  exercised  in  developing  the  determination 
of  the  amount  which  was  so  recommended. 

Dr.  Felt:  May  I  ask  just  one  question?  I  thought,  and  I  am 
speaking  in  all  honesty,  that  you  said  that  S500,000  was  all  that  could 
be  used. 

Mr.  Marlatt:  I  pointed  out  that  that  was  the  amount  submitted 
by  the  Secretary  of  Agriculture  and  that  that  i«um.  with  the  existing 
$250,000,  making  a  total  available  fund  of  $7:>0.000.  was  l^elioved  by 
the  department  to  be  suflicient  to  cover  the  survey  and  cleanup  work 
which  could  be  wisely  and  profitably  carried  out  in  the  wason  1919-20. 

The  amooni  of  funds  that  can  be  so  utilised  is  a  question  which 
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interests  us  all.  To  determine  the  funds  needed  and  the  work  which 
should  now  be  undertaken,  we  must  consider  the  known  facts  concern- 
ing the  corn  borer.  We  do  not  want  argument  or  mere  statement  of 
opinions.  As  a  body  of  technically  trained  men  who  are  the  advisers 
of  the  farmers  of  the  country,  and  of  the  legislators  of  the  dififerent 
states,  and  of  Congress,  we  can  recommend  only  what  we  believe  to 
be  justified.  We  have  reputations  as  entomologists  and  practical 
men  which  we  want,  to  maintain,  and  we  should  realize  that  our 
recommendations  will  be  passed  upon  by  men  quite  as  competent  as 
oursdves,  to  judge  their  urgency  and  reasonableness.  They  must  be 
supported,  not  only  by  actual  conditions  establishing  the  urgency,  but 
also  by  a  real  possibility  of  accomplishment  of  the  work  planned. 
Neither  Dr.  Howard,  representing  the  Bureau  of  Entomology,  nor  the 
speaker,  representing  the  Federal  Horticultural  Board,  could  afford 
to  go  to  Congress  and  make  exaggerated  statements  both  as  to  damage 
and  possibilities  of  extermination  to  dislodge  huge  appropriations  of 
money.  The  members  of  these  Congressional  committees  know  a 
great  deal  about  these  problems  and  have  often  very  definite  ideas  as 
to  the  needs.  If  you  went  before  these  men  as  often  as  I  do,  you 
would  be  surprised  to  find  how  much  they  know  about  these  things 
and  how  fairly  they  appreciate  the  hue  and  cry  that  has  been  made 
about  various  pests  that  have  come  up  in  recent'years  and  which  have 
been  represented  as  threatening  the  fabric  of  the  country  and  they 
have  noted  that  this  fabric  has  not  been  rent  asunder!  We  have  lived 
through  the  period  when  the  fruit  crop  of  the  country  was  going  to  be 
wiped  out  by  the  San  Jos^  scale  and  have  even  lived  to  see  this  same 
scale  rated  by  many  as  the  greatest  blessing  that  has  ever  come  to 
the  fruit  grower.  We  were  led  to  believe  that  the  potato  industry 
would  be  wiped  out  by  the  powdery  scab,  and  large  appropriations 
were  obtained  from  Congress  and  spent  in  attempting  to  stamp  out 
this  disease.  Later  we  discovered  that  our  control  work  was  abso- 
lutely futile  and  that  we  were  simply  wasting  money  and  making 
ourselves  foolish  and,  with  a  huge  appropriation  unspent,  the  work 
was  stopped.  That  disease  has  scarcely  been  heard  of  since.  It 
disappeared  with  the  termination  of  its  exploitation! 

It  does  not  follow  that  this  will  be  the  case  with  the  corn  borer. 
We  are  fairly  agreed  that  the  corn  borer  is  a  new  pest  to  this  country 
and  that  it  attacks  corn  and  other  crops.  Any  new  pest  that  attacks 
important  crops  is  of  importance.  In  everything  that  I  have  said 
about  this  insect  I  have  indicated  that  I  realized  its  importance  and 
that  its  power  for  harm  had  been  demonstrated  in  Massachusetts. 
When  this  insect  was  new  to  us  and  we  saw  the  damage  it  was  doing, 
the  statements  which  now  may  seem  exaggerated  were  perhaps  justi- 
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fiable,  but  we  have  now  had  two  yean  of  careful  study  of  the  inseot. 
What  are  the  conditions  today?  They  have  been  enumerated  in  part 
by  Dr.  Fdt.  Several  of  theee  are  very  hopeful  and  should  very 
materially  affect  our  attitude  and  reoonmiendationB  with  respect  to 
the  com  borer.  We  should  look  at  these  important  modif3ring  con- 
siderations fairly  and  not  try  to  conceal  any  of  them  or  push  them 
aside  on  the  fear  that  they  may  affect  our  appropriations  and  affect 
the  public's  appreciation  of  the  subject. 

My  experience  with  Congress  for  over  thirty  years  has  been  that  by 
frank  statements  one  gets  a  great  deal  farther  than  by  exaggerated 
statements.  In  this  way,  for  example,  moneys  have  been  secured  for 
the  pink  bollworm  work.  Appropriations  of  $500,000  and  S600,000 
have  been  obtained  on  the  statement  that  the  money  was  wanted  as 
an  insurance  fund  which  might  or  might  not  be  used.  We  have  not 
represented  to  Congress  that  the  cotton  crop  will  be  doomed  unless 
the  sums  were  given,  but  a  plain  statement  of  conditions  has  never 
failed  to  get  what  was  needed. 

Now  what  is  the  situation  with  respect  to  the  European  com  borer? 
It  was  discovered  only  a  few  years  ago,  but  we  now  have  every  reason 
to  lielieve  it  has  been  in  this  country  for  ten  years.  I  think  the  evi- 
dence of  this  is  sufficiently  clear  to  leave  very  little  reasonable  doubt. 
In  the  years  1909  and  1910  there  was  a  great  shortage  of  broom  com 
in  the  United  States  and  nearly  10,000  tons  of  this  commodity  were 
imported  chiefly  from  Austria-Hungary.  Of  that  enormous  matss  of 
broom  com  some  oOO  or  600  tons,  a  comparatively  small  portion  of 
the  importations,  went  to  a  factory  in  Boston,  and  a  similar  amount 
to  the  eastem  New  York  invaded  district.  Approximately  eight 
tenths  of  the  total  importations  went  elsewhere,  most  of  it  into  the 
Mississippi  Valley,  to  New  Orleans,  St.  Louis,  Chicago,  and  points  in 
Kentucky,  and  was  distributed  from  these  centers  to  many,  perhaps 
hundreds,  of  broom  factories.  We  have  made  ver>'  little  investigation 
of  that  distribution  of  broom  com,  in  fact,  we  have  just  l)Ogtm  it. 
We  have  traced  a  few  of  the  shipments  to  destination  and  have  made 
a  ver>'  brief  investigation  of  the  field  conditions  surrounding  those 
factories.  This  tracing  an<i  field  inspection  work  is  now  temporarily 
discontinued,  due,  1  am  advised,  to  the  unfavorable  conditions  entailed 
by  midwinter.  We  expect  to  continue  this  work  next  season  making 
a  thorough  investigation  of  the  whole  MimisHippi  Valley  region  to 
determine  how  widely  the  insect  may  have  l)een  carrier!  by  such 
broom  com. 

Of  first  importance  is  the  determination  of  the  distribution  of  this 
insect  in  the  United  States.  In  1918  the  inspection  force  wsa  very 
limited.    This  year,  shortly  after  the  Congressional  appropriations 
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became  available  in  July,  Mr.  Worthley,  who  had  been  pot  in  charge 
of  the  cleanup  work,  was  also  assigned  the  charge  of  the  inspection 
force,  and  the  force  of  trained  men  for  this  purpose  was  emHinousIy 
increased.  Instead  of  the  half  dozen  inspect^Mrs  of  the  jrear  before  we 
put  upwards  of  a  hundred  men  into  this  service.  Nearly  100  inspectors 
were  assigned  to  Massachusetts,  a  group  of  20  or  30  to  New  York,  and 
later  in  the  season  others  to  Pennsylvania,  Ohio,  Indiana,  IllincMs,  and 
elsewhere  in  the  Mississippi  Valley.  As  a  result  of  that  greatly 
enlarged  inspection  service  our  knowledge  of  the  distribution  of  the 
com  borer  has  been  very  greatly  increased.  Its  present  known  dis- 
tribution has  been  pointed  out  by  Dr.  Felt  and  that  the  insect  has  not 
been  found  west  of  New  York  or  Penns>'lvania.  This  was  not  a 
sudden  spread  of  the  insect  from  last  year,  though  it  has  been  very 
frequently  so  described,  but  was  rather  merely  the  determination  of 
additional  territory,  some,  and  perhaps  much,  of  which  had  been 
infested  probably  for  ten  years.  That  we  have  now  determined  the 
limits  of  the  distribution  of  this  insect  is  not  at  all  likely,  as  is  evidenced 
by  the  known  distribution  of  the  imported  broom  com  just  described 
and  the  very  fragmentary  nature  of  the  surveys,  even  where  they  have 
been  most  thoroughly  conducted. 

I  should  like  to  discuss  now  for  a  moment  the  evidence  indicating 
the  economic  importance  of  the  insect  as  indicated  by  its  abundance 
and  the  amount  of  damage  it  has  occasioned  to  com.  Its  damage  to 
other  crops  is  chiefly  significant  as  indicating  that  such  crops  may  be 
a  means  of  disseminating  the  borer. 

Over  much  of  the  infested  area  in  coastal  Massachusetts  and  New 
Hampshire,  the  insect  is  very  rare.  I  have  here  records  submitted  by 
Messrs.  Worthley  and  Caffrey  indicating  the  results  of  the  scouting 
work  in  Massachusetts  and  other  states.  These  records  apply  to  the 
new  areas  of  infestation  determined  in  1919,  practically  all  of  them 
hubsequent  to  July  1.  In  most  of  these  towns  or  townships  the  actual 
findings  of  larvsD  were  limited  to  from  one  to  a  very  few  and  in  nK>8t 
cases  these  after  several  days  of  intensive  search.  The  number  of 
larva?  recorded  is  not  always,  however,  indicative  of  the  extent  or 
amount  of  infestation  because  as  a  rule,  after  finding  an  infested  field, 
the  inspectors  went  on  to  other  townships.  The  amount  isind  extent 
of  infestation  is,  however,  indicated  by  the  number  of  man  days 
spent  in  a  township,  and  the  number  of  fields  inspected  before  the 
borer  was  found,  and  also,  to  some  extent,  by  the  number  of  larvae 
found  in  such  fields.  On  the  other  hand,  the  reporting  of  a  large 
niunbcr  of  larvae  in  a  township  is  also  not  indicative  of  very  much. 
For  example,  in  one  township  the  record  is  given  of  over  40  larvae  being 
found,  but  the  statement  is  made  that  this  town  contains  over  40 
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square  miles  and  that  actually  the  percentage  of  infestation  of  this 
township  was  very  light.  Looking  at  it  one  way,  this  record  shows 
only  one  larva  to  the  square  mile  after  a  painstaking  search! 

The  inspection  work  with  respect  to  the  com  borer  has  been  neces- 
sarily limited.  Time  and  funds  have  not  been  available  for  intensive 
work  such  as  has  been  done,  for  example,  in  the  pink  bollworm  surveys 
in  Texas.  As  an  illustration,  Dr.  Hunter  reports  that  209  man  days 
were  spent  on  a  single  cotton  field,  that  is,  I  man  209  days  or  209  men 
I  day.  On  the  209th  day  a  single  worm  was  found.  After  that  100 
other  man  days  were  spent  in  the  same  field  without  finding  another 
worm, — that  is,  intensive  search.  We  have  not  been  able  to  make 
that  sort  of  intensive  search  in  the  case  of  the  corn  borer,  but  undoubt- 
edly in  a  great  majority  of  the  towns  in  Massachusetts  and  elsewhere 
where  the  insect  has  been  found  it  would  probably  be  a  ver>'  difficult 
matter  to  recover  the  insect  again.  The  records  indicate,  however, 
that  the  insect  is  still  rare  over  much  of  the  district  that  it  now  invades 
and  over  which,  in  large  part  at  least,  it  has  been  in  existence  for  a 
considerable  numl:>er  of  years. 

In  this  connection  Mr.  Worthley  states  in  his  letter  transmitting 
thcs«e  tables  that  **it  ih  rather  difficult  to  give  much  of  an  estimate  of 
percentage  of  stalks  and  ears  infested  in  these  different  fields.  I  am 
sure,  however,  it  does  not  exceed  1  per  cent  as  an  average.**  The 
tables  referred  to  are  submitted  herewith. 

The  full  records  of  the  survey  work  in  the  latter  half  of  1919  in  the 
states  now  known  to  l)e  infested  and  in  other  states  is  also  a  matter 
of  interest — the  survey  in  the  infested  states  extending  very  much 
beyond  the  area  actually  found  infested.  Records  are  not  available 
for  Connecticut,  Indiana,  Kentucky,  Ilhnois,  and  other  western  states, 
where  some  work  was  also  done  late  in  the  season. 

In  New  York  state  the  same  conditions  as  to  the  spread  and 
abundance  hold  true,  only  the  insect  is  much  more  rare  on  account  of 
its  single  broodedness  in  that  state. 

The  corn  borer  situation  in  New  York  and  in  Massachusetts  has 
been  investigated  independently  by  three  or  four  different  bodies  of 
experts  outside  of  the  working  forces  of  the  Bureau  of  Kntomolog>'. 
It  was  investigated  by  the  Federal  Horticultural  Board  three  times, 
twice  in  August  and  again  al>out  the  first  of  October.  The  reprej<enta- 
tives  of  the  Ixmrd  went  over  the  ground  ver>'  thomughly,  not  merely 
going  through  the  special  exhibit  ficKL^,  but  stopping  at  many  others. 
A  goo<l  deal  of  difference  was  noted  m  those  f»elected  for  the  Injard  to 
inspect  and  those  within  the  district  taken  at  random.  Again,  a 
body  of  corn  technologi.««ts,  specialists  of  the  Bureau  of  Plant  Industr>' 
<d  the  department,  went  over  these  areas  in  New  York  and  Massachu- 
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setts  in  September  to  see  if  it  was  desirable  and  necessary  to  develop  a 
resistant  com  which  would  be  immune  to  the  corn  borer.    They  eame 

Infestation  Indicated  by  Scoutinq  of  1919 


Township 


Man 
days 


Number  of 

fields 
examined 


Number  of 

fields 

infested 


Number  of 
larv»  taken 


New  Hampshire: 

Kingston 

Plaistow 

Seabrook .... 
McLSsachttsetU: 

Abington .... 

Avon 

Bedford 

Bourne 

Bradford 

Brewster 

Brockton .... 

Concord 

Duxbury 

Framingham . . 

Georgetown . . 

Hamuton 

Hanson 

Kingston .... 

Merrimac 

Methuen 

Middleboro .  .  . 

Natick 

Orleans 

Pembroke .  .  .  . 

Pl)rmouth .  .  .  . 

Provincetown . 

Sudbury 

Truro 

Tyngsboro .  . . 

Wellfleet 

Western  New  York: 

Brant 

Cheektowaga . 

Collins 

Dayton 

Eden 

Evans 

Hamburg .... 

Hanover 

North  Collins . 

Persia 

Perrysburg.  .  . 

Pomfrett .... 

Sheridan  t 


35} 
5 
4 

3 

8 

li 

9 

1 

4 

3 

2J 

8 

20 

* 

1 
14 
25 

1 

1 
42 

1 
20 
12 
30 

3 

9 

4J 

8 

6 

4i 
2 
6 
i 
3 
li 
7i 
li 
3 

31 
li 


328 
50 
29 

86 

238 

2 

55 

1 

12 

41 

1 

98 

416 


269 

58 
1 
679 
1 
184 
119 
619 

11 
238 

26 
108 

25 

7 
26 
23 

6 
16 

5 
34 

4 
13 
17 

4 


7 
7 

4 

1 

2 

6 

5 

7 
few 

5 

1 

1 

2 
few 

2 

6 
16 

1 

6 
17 

2 

1 
few 
43 

8 
few 

6 

2 

7 


2 

1 

1 

few 

4 
1 
1 
4 
3 
1 


♦  Scouted  by  State  Board. 
t  No  record. 

back  with  views  of  the  situation  which  corresponded  closely  with  those 
of  the  board.     Early  in  October  a  commission  from  Indiana  headed 
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by  Dr.  C.  G.  Woodbury,  director  of  the  State  Experiment  Station, 
went  over  the  same  ground.  Th&B  conunission  included  also  the  state 
entomologist,  Mr.  Frank  N.  Wallace,  Mr.  L.  M.  Vogler,  representing 

Rbcord  of  Fbld  Infbstationb  bt  Statbs,  1919 


TowMhipi 

Number  of 
townahipe 
inspected 

Msn 

days 

Number  of 
fields 

Number  of 

fields 

infeeted 

New  HampfhiTft 

37 
146 
60 
46 
10 
16 
1 

979 

1,015 

983 

179 

13 

29 

12 

8,727 

22,928 

4,758 

1,162 

311 

381 

72 

3 

MMMchuwtU 

42 

EMtem  New  York 

87 

W«terD  New  York 

PennfylvMUA 

16 
0 

Ohio  '     

0 

Rhode  UUnd 

0 

the  farm  associations  of  Indiana,  and  Mr.  William  H.  Larrimer,  an 
entomologist  of  the  United  States  Bureau  of  Entomology  in  charge 
of  a  field  station  at  Lafayette,  Indiana.  I  have  here  the  reports  from 
Dr.  Woodbury  and  Mr.  Wallace.  They  are  in  substantial  agreement 
with  the  viewpoint  of  the  board  and  of  the  department.  That  is 
the  way  the  com  borer  situation  impressed  these  independent  bodies 
of  men  who  were  fully  competent  to  determine  what  the  insect  is 
really  doing. 

I  wish  now  to  discuss  certain  hopeful  features  that  put  a  rather 
different  aspect  on  the  corn  borer  situation. 

The  first  of  these  is  the  factor  of  the  number  of  broods.  The  fact 
that  it  is  single-brooded  in  New  York  state  has  been  pointed  out  by 
Dr.  Felt.  As  a  single-brooded  insect  its  damage  in  that  state  has  been 
negligible.  In  October,  I  asked  Mr.  Van  Buren,  who  had  charge  of 
the  com  l)orer  work  in  New  York,  how  much  damage  it  had  done  in 
New  York  state.  His  answer  was  that  it  had  done  practically  no 
damage. 

In  Massachusetts  the  insect  is  double-brooded  and  the  damage  has 
been  severe  in  special  fields,  but  taking  the  area  as  a  whole,  as  already 
indicated,  the  percentage  of  damage  is  very  low.  I  doubt,  however, 
if  any  of  the  fields  have  shown  more  than  10  per  cent  damage.  Under- 
stand what  I  mean  by  10  per  cent.  I  mean  10  per  cent  loss  of  com.  I 
do  not  mean  10  per  cent  of  stalks  infested. 

It  has  been  stated  here  that  the  damage  in  the  season  1918  was  even 
wonie  than  in  1919.  I  have  here  the  statement  of  Mr.  S.  (\  Vinal  on 
the  damage  of  the  1918  crop.  It  will  \ye  remembered  that  Mr.  Vinal 
is  the  man  who  discovered  the  com  lK>rer  and  was  in  charge  of  the 
work  for  Massachusetts  until  his  sudden  death  last  winter  from 
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influenza.  Mr.  Vinal  was  altogether  an  exceptional  man  and  his 
death  is  a  great  loss  to  applied  entomology.  His  statement  made  at 
the  board  hearing  of  August  27,  1918,  in  answer  to  a  question  as  to 
the  damage  actually  caused  by  this  insect  to  field  corn  and  sweet  corn, 
is  as  follows: 

Field  com  is  not  grown  very  extensively  around  that  area.  We  have  been  trying 
to  find  field  com  but  it  is  pretty  hard  to  find  it.  The  only  way  we  can  get  it  is  to 
plant  it  ourselves.  From  a  farm  of  five  acres  of  very  early  sweet  com  that  I  have 
been  working,  when  that  com  was  picked  and  shipped  to  the  market  I  should  say 
there  must  have  been  10  to  20  per  cent  of  it  containing  larvse  or  pups,  either  in  the 
com  or  in  the  butt.  But  as  far  as  the  injury  to  that  farmer  is  concemed,  he  did  not 
lose  a  cent  because  the  consumer  lost  it.  His  com  went  to  the  market  and  sold  as 
early  com  at  the  same  price  as  other  sound  com.  Of  course  the  consumer  was  the 
loser. 

That  was  at  the  end  of  August,  1918.  From  10  to  20  per  cent  of 
the  ears  or  of  the  butts  or  stems  of  the  ears  was  infested.  The  damage 
to  an  ear  of  corn  infested  by  this  insect  rarely  exceeds  the  damage 
occasioned  by  the  ordinary  corn  earworm.  The  exhaustive  studies  of 
the  latter  insect  by  Dr.  Quaintance  indicated  a  loss  of  7  per  cent  to 
the  infested  ear  in  actual  grain.  Seven  per  cent  of  20  per  cent  gives 
you  1.4  per  cent  actual  loss  in  grain,  and  that  is  taking  the  highest 
estimate  given  by  Mr.  Vinal  and  making  no  deduction  for  the  worm 
in  the  butts!  The  possibility  of  even  such  loss  to  corn  makes  the 
insect  important,  but  it  does  not  indicate  doom  to  the  corn  crop  of 
America!  I  think  I  can  say  fairly  that  I  have  seen  certain  fields,  two 
or  three,  in  Massachusetts  in  1919,  which  have  shown  damage  equal 
to  that  mentioned  by  Mr.  Vinal,  if  not  exceeding  it.  Here  again  we 
want  to  get  all  the  information  possible  and  to  give  such  information 
proper  weight. 

The  factor  of  number  of  broods  or  number  of  generations  which  this 
insect  may  have  annually  is,  therefore,  of  great  importance.  Wherever 
the  insect  is  double-brooded  the  damage  will  undoubtedly  be  greater. 
In  coastal  New  England  the  double-broodedness  is  apparently  due  to 
the  influence  of  the  Gulf  Stream.  The  New  York  cUmate,  however, 
in  both  the  eastern  and  western  areas  invaded,  carries  over  a  good  deal 
of  the  important  northern  half  of  the  corn  belt  and  single-broodedness 
can  be  reasonably  anticipated  over  most  of  that  area. 

The  second  hopeful  feature  is  the  substantial  immunity  of  field  corn 
indicated  by  the  experience  of  1919.  In  his  reference  to  this  factor, 
Dr.  Felt  failed  to  note  that  the  corn  crop  of  the  large  area  in  western 
New  York  is  practically  all  the  common  coarse  field  corn.  In  this 
area  the  insect  has  been  confined  to  the  stalk  and  is  so  rare  that  our 
records  indicate  about  one  fifteenth  of  a  worm  to  the  square  mile! 
That  is  not  eating  up  the  corn  crop,  is  it?     The  corn  borer  has  un- 


Febnianr,  'lO)  MARLATT:  lUBOFBAN  CORN  BORSR  81 

doubtedly  been  in  this  western  New  York  area  eight  or  ten  years  to 
have  gained  the  existing  spread  and,  therefore,  the  absolutely 
negUgible  damage  to  field  com  in  this  large  area  is  a  very  strong 
support  of  the  immunity  of  such  com. 

The  third  point  which  I  wish  to  make  is  the  strong  indication  that 
clean  culture  will  very  largely  limit  damage  by  the  com  borer.  In 
Massachusetts,  where  the  insect  is  doing  its  greatest  damage  and  where 
it  is  double-brooded,  the  worst  fields  were  weedy  fields  or  fields  sr.f- 
rounded  by  weedy  areas.  The  general  weediness  throughout  the 
Boston  area  has  undoubtedly  very  much  increased  the  abundance  of 
this  com  borer.  I  do  not  want  you  to  take  my  dictum  only  on  that 
factor.  I  wish  to  read  a  statement  from  Mr.  Worthley  who  goes 
vigorously  into  this  subject.  It  was  made  at  the  hearing  in  Boston 
last  August  and  is  as  follows : 

We  mftdr  a  fpecud  examination  for  this  hearing  of  fields  and  we  found  especially 
in  erkry  Mdt  a  Krrat  amount  of  weeds.  We  would  like  to  plead  with  the  market 
Kardraen  as  evidently  it  roust  be  a  good  crop  to  try  to  keep  the  weeds  down  as  near 
as  possible  and  help  us  in  control  measures.  One  of  the  oelcry  fields  I  visited  recently 
is  worth  probably  $100,000.  While  we  found  no  borers  in  the  celery,  we  found  them 
in  weeds  right  adjacent  to  the  celery.  They  have  a  large  force  of  men  working  on  the 
place  and  for  a  couple  of  hundred  dollars  they  could  have  cleaned  up  those  weeds 
and  there  would  have  been  no  borers.  It  seems  to  me  with  the  large  amount  of 
money  involved  in  these  market  garden  crops,  a  small  percentage  might  be  laid  aside 
to  keep  the  weeds  down  and  this  will  bdp  the  work  just  that  much  more.  1  hope 
the  members  of  the  Market  Gardeners*  Association  will  appreciate  that  and  that  will 
make  our  money  go  much  farther. 

In  response  to  this,  Mr.  BaUinger,  representing  the  Market  Gar- 
deners said: 

The  gentlm-an  who  has  just  spoken  has  brought  up  the  subject  of  weeds.  .  .  . 
He  wants  us  to  keep  the  weeds  down,  ^liere  can  we  get  lalior?  It  is  easy  enough 
to  say  that  liut  where  do  we  get  the  lal>or?  .  .  .  It  is  practically  within  the  same 
prnoil  that  tht*  borer  has  lieen  in  existence  that  the  farmer  has  liern  short  of  lalwr. 
We  all  know  that  we  have  had  more  weeds  during  tliat  time  than  at  any  time  In-fore. 

The  several  commissions  that  I  have  mentioned  have  all  noticed 
the  weed  factor  and  that  the  fields  worst  damaged  were  either  weedy 
or  surrounded  by  areas  of  weeds.  The  gardeners  and  commission  men 
at  the  hearing  in  question  pointed  out  that  this  condition  had  been 
particularly  bad  since  the  war.  The  inability  to  get  lal)or  has  resulted 
in  general  neglect  of  headlands  and  vacant  fields  and  lots  and  road- 
sides. Often  labor  has  not  been  available  to  weed  out  even  the  plante<l 
fields.  Many  of  these  weedy  areas  arc  even  worse  attacke<i  than 
cornfields.  The  com  borer  works  not  in  some  fifty  plants,  as  men- 
tioned by  Dr.  Felt,  but  in  a  hundred  different  plants,  as  now  known, 
and  the  small  patches  of  sweet  and  flint  corn  in  the  Boston  area  ha%-e 
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apparently  attracted  the  insect  from  the  surrounding  weeds  and  thus 
become  worse  infested.  Clean  culture,  therefore,  may  prevent  much 
of  this  loss. 

The  fourth  helpful  factor  is  the  effective  work  on  the  second  brood 
in  Massachusetts  in  the  season  just  passed  of  the  egg  parasite,  Tricho^ 
gramma  minuium.  It  is  possible  that  this  parasite  cannot  always  be 
reUed  upon,  but  with  respect  to  the  second  brood  in  1919,  this  egg 
parasite,  on  the  authority  of  Mr.  Caffrey,  destroyed  some  43  per  cent 
of  the  egg  masses  as  a  whole,  and  in  some  fields  parasitism  reached  75 
per  cent. 

As  decidedly  hopeful  factors,  therefore,  we  have  (1)  for  the  northern 
areas  of  corn  culture,  single-broodedness  with  accompanying  negligible 
damage  indicated;  (2)  possibihty  of  cultural  control  by  the  elimination 
of  weeds;  (3)  the  immunity  now  indicated  for  ordinary  field  corn,  and 
(4)  the  possibihty  of  effective  egg  parasitism.  All  these  factors  should 
be  taken  into  consideration  in  estimating  the  future  importance  of 
this  insect  as  a  basis  for  determining  what  appropriations  we  should 
ask  of  Congress  for  control  work,  also  the  other  factors  of  distribution, 
food  plants  and  cost,  as  affecting  any  program  looking  to  possible 
extermination. 

Before  discussing  what  can  be  done  in  the  way  of  control  work, 
including  prevention  of  distribution,  I  wish  to  refer  again  for  a 
moment  to  the  subject  of  extermination.  I  hope  we  have  all  given 
up  the  idea  of  extermination,  at  least  with  the  exception,  perhaps,  of 
Dr.  Felt.  No  one  would  hke  to  see  the  corn  borer  exterminated  more 
than  the  speaker,  but  suppose  I  do  not  give  you  my  opinion  at  all 
(laughter),  but  instead  let  you  have  the  judgment  of  the  experts  who 
have  been  working  with  the  corn  borer  longest  and  know  most  about 
it.  I  have  here  a  statement  made  by  Mr.  Caffrey,  who  has  been  study- 
ing this  insect  intensively  for  some  three  years  and  perhaps  knows  it 
better  than  any  other  person.  At  the  hearing  in  Boston  last  August 
he  was  asked  whether  the  corn  borer  could  be  exterminated.  He 
repUed  "I  think  the  statement  was  made  that  if  we  had  unlimited 
funds  and  unUmited  authority  it  could  be  done.  I  think  that  covers 
the  ground.''  He  goes  on  ''I  cannot  imagine  any  condition  under  our 
democratic  system  of  government  in  the  United  States  where  we  could 
realize  these  conditions.  It  would  amount  to  giving  us  authority  to 
go  into  any  man's  property  and  if  we  found  a  few  in  his  celery,  or  a 
few  in  his  weeds,  or  corn,  to  dig  up  everything  and  keep  everything 
out  that  year  and  possibly  the  next."  He  was  asked  **  How  would  you 
get  distribution?"  He  replied  ^*That  would  depend  upon  your  funds. 
If  you  had  unlimited  funds  you  could,  if  necessary,  put  a  couple  of 
milUon  men  in  the  field  to  examine  every  stalk."     In  the  same  connec- 
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tioD  Mr.  Worthley  advised  me  that  there  are  20,000  miles  of  roadway 
in  the  old  400  square  miles  of  area  in  Massachusetts.  To  go  over 
those  roads  is  equivalent  to  a  trip  seven  times  the  distance  from  Boston 
to  San  Francisco!  Those  roadways  are  more  or  less  hned  with  weeds 
and  are  bordered  with  private  estates.  There  are  over  300,000  of  such 
estates  in  the  old  limited  area  in  Massachusetts  and  the  added  area 
now  increases  these  many  times.  The  insect  breeds  in  100  different 
plants.  If  we  cannot  determine  distribution  except  by  the  employ- 
ment of  2,000,000  men  examining  every  weed,  we  have  no  right  to 
spend  millions  of  dollars  in  efforts  at  extermination  here  and  there, 
only  to  find  that  the  insect  occurs  all  around  us.  We  should  have 
wasted  that  money.  I  do  not  think  anything  more  needs  to  be  said 
on  the  subject  of  extermination. 

Practical  control  work  is,  however,  another  matter.  The  discussion 
of  legitimate  control  work  with  respect  to  the  com  borer  brings  us  to 
the  subject  of  state  and  federal  quarantines.  The  Federal  Horticul- 
tural Board  was  early  requested  to  quarantine  the  invaded  territory 
in  Massachusetts.  Such  quarantine  was  estabUshed  covering  the 
then  known  infested  district  with  respect  to  com.  Following  the 
determination  of  the  wider  spread  of  the  insect  and  its  discovery  in 
New  York,  additional  hearings  were  called  for  the  purpose  of  extend- 
ing this  quarantine  both  as  to  district  and  subject.  At  tnese  later 
hearings  the  officials  of  Massachusetts  and  New  York  were  leas  anxious 
to  have  federal  quarantines  and  requested  that  the  matter  be  left  in 
their  own  hands.  Various  reasons  for  this  were  urged.  A  federal 
quarantine  being  limited  to  interstate  control  would,  in  a  sense, 
cover  the  whole  state  and  would  put  a  sort  of  bUght  on  the  state. 
I  cannot  go  into  the  full  argument.  At  any  rate  we  yielded  to  it  but 
only  upon  the  agreement  on  the  part  of  the  representatives  of  the 
states  of  Massachusetts  and  ^ew  York  that  quarantines  would  be 
promulgated  by  these  states  that  would  prevent  movement  out  of  the 
infested  territory  of  anv  products  likely  to  rarr>'  the  insect.  Such 
quarantine  orders  were  shortly  thereafter  issued  by  the  Commissioners 
of  Agriculture  of  Massachusetts  and  New  York.  The  quarantine  in 
Massachusetts  has  been  extended  five  or  six  times,  but  has  remained 
as  applying  to  com  only.  The  New  York  quarantine  has  not  l)een 
extended  to  cover  the  new  areas  of  infestation.  There  was  perhaps 
excuse  for  not  promptly  extending  these  quarantines.  New  territory 
and  new  food  plants  were  Ix'ing  determined  so  rapidly  that  quarantine 
action  could  not  well  keep  up  with  this  increase<l  infomiation.  Every 
day  added  a  new  township  or  a  new  county.  The  knowledge  that  the 
broom  com,  that  had  prolmhiy  brought  the  inject  to  Massachusetts 
and  New  York,  had  been  widely  distributed  throughout  the  middle 
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west  gave  a  broader  viewpoint  and  indicated  that  there  was  every 
possibility  that  the  insect  was  widely  distributed  throughout  the  east- 
em  half  of  the  United  States.  Another  important  consideration  was 
urged  with  respect  to  a  federal  quarantine,  namely,  that  it  would 
interfere  with  the  necessary  movement  of  food  products.  The  abso- 
.lute  need  in  the  case  of  several  New  England  states  of  the  food  articles 
which  would  have  to  be  controlled  as  to  Massachusetts  was  clearly 
brought  out  at  our  hearings,  and  commissioners  and  other  representa- 
tives of  these  states  asked  us  not  to  place  general  quarantines  because 
of  these  needs.  The  situation,  therefore,  is  practically  this:  Are 
we  justified,  because  we  have  been  clothed  by  Congress  with  authorityi 
in  placing  very  hurtful  restrictions  on  large  areas  of  the  country  on 
account  of  what  may  perhaps  be,  after  all,  an  unwarranted  fear? 
Are  we  justified  in  taking  such  action,  with  the  evidence  indicating 
that  the  insect  has  been  very  widely  distributed,  before  opportunity 
is  offered  for  the  determination  of  such  distribution  and  with  the  area 
being  constantly  added  to? 

If  we  expect  to  be  listened  to  and  have  our  requests  granted,  we 
have  got  to  take  a  sane  viewpoint  of  the  situation  and  present  such 
viewpoint.  We  cannot,  in  justice  to  ourselves,  put  our  heads  under 
the  sand  and  say  we  won't  see  these  conditions,  and  go  ahead  with  the 
idea  that  the  corn  crop  of  the  country  is  doomed  unless  we  begin  at 
once  to  exterminate  the  insect. 

I  asked  Commissioner  Wheeler  at  one  of  these  hearings  how  he 
proposed  to  exterminate  the  borer.  His  answer  was  substantially 
"Perfectly  simple.  Begin  at  the  outer  edge  and  push  it  into  the  sea." 
That  is  the  easiest  thing  in  the  world  to  say,  but  a  very  different  thing 
to  do.  He  tried  pushing  the  insect  into  the  sea  with  his  own  funds  and, 
in  spite  of  the  fact  that  we  have  been  told  that  that  clean-up  work 
resulted  in  a  lot  of  good,  I  have  here  statements  from  competent 
observers  that  it  was  practically  of  no  value. 

Mr.  Caffrey  at  the  Boston  hearing  in  August,  1919,  made  the 
following  statement: 

As  a  result  of  the  clean-up  work  which  was  done  last  year  we  rather  hoped  that 
the  degree  of  infestation  would  be  reduced  but  we  find  that  right  within  the  area 
that  was  commonly  supposed  to  be  heavily  infested  that  the  plants  are  infested  to  a 
greater  extent  than  they  were  last  year. 

Mr.  C.  G.  Woodbury,  head  of  the  Indiana  Commission,  in  his 
report,  says: 

Much  clean-up  work  has  been  done  at  state  and  federal  expense  in  this  territofy; 
the  effectiveness  of  such  work  is  questionable.  There  are  fields  which  were  not 
cleaned  up  last  year  but  which  nevertheless  have  a  much  smaller  infestation  of  borers 
this  year  than  last.    On  the  other  hand,  there  are  certain  fields  in  which  as  hig^  as 
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$75  per  Acre  were  expended  in  dean-up  work  in  which  the  boren  appaiently  were 
more  •evcte  this  year  than  they  were  laat  year. 

I  wish  here  to  insert  a  word  to  correct  a  misapprehension  which 
seenis  to  be  widespread  with  respect  to  the  alleged  delinquency  of 
Congress  and  the  consequent  wide  extension  of  the  com  borer.  It 
has  repeatedly  been  intimated  that  the  com  borer  extended  its  range  to 
many  times  its  area  of  last  year  because  Congress  did  not  give  immedi- 
ately the  sum  of  S500,000  for  exterminative  work.  The  facts  are  that 
the  first  estimate  submitted  to  Congress — and  the  amount  was  only 
S25,000 — came  before  the  Agricultund  Committee  for  discussion  in  a 
hearing  on  January  8, 1919.  As  a  result  of  a  special  hearing,  February 
12,  1919,  on  the  European  com  borer  by  representatives  of  several 
states,  there  was  inserted  in  this  same  bill  in  the  Senate  under  date  of 
February  22,  1919,  an  item  of  S500,000  to  meet  the  com  borer  emer- 
gency and  the  $25,000  item  for  the  bureau  was  dropped.  The  various 
exigencies  which  prevented  action  on  this  appropriation  bill  and  also 
prevented  the  securing  of  a  like  appropriation  in  an  emergency  defi- 
ciency bill  l)efore  the  4th  of  March  were  due  to  post-war  conditions  in 
C^ongress  which  affected  all  legislation. 

No  hearings  on  the  Agricultural  Appropriation  Bill  for  1917-20 
were  held  by  the  succeeding  Congress  but  the  Secretary  of  Agri- 
culture submitted  a  memorandum  recommending  that  both  the  item 
for  $25,000  for  the  Bureau  of  Entomology  and  the  special  item  of 
$500,(XJ0  for  control  work  be  included.  As  eventually  passed  by  the 
succeeding  Congress,  July  24,  1919,  the  bill  carried  the  appropriatioir 
originally  requested,  of  $25,000,  and  a  special  appropriation  of 
$250,000.  These  two  appropriations  arc  now  carrying  on  the  work. 
The  most,  therefore,  that  could  have  been  gained  by  an  immediate 
action  of  Congress  would  have  been  an  availability  of  this  fund  for 
work  in  1919  prior  to  the  season  for  planting  crops,  the  same  sort 
of  work  which  was  actually  conducted  under  state  funds  over  much 
of  the  area  with  results  which  have  already  been  discussed.  It  is 
utterly  illogical  to  represent  that  the  insect  spread  over  all  the  new 
area  now  known  to  be  invaded  because  Congress  did  not  immediately 
give  $500,000.  The  facts  are  as  already  indicated  that  the  spread 
of  the  insect  has  been  a  slow  ton-year  procfes  and  there  is  nothing 
to  indicate  that  the  spread  of  1919  wsk  essentially  more  rapid  than 
it  had  been  during  the  previous  year  or  years. 

Our  position  with  respect  to  this  appropriation,  I  think,  has  perhaps 
been  sufficiently  set  forth.  We  could  not  with  our  information  ask 
Congress  for  huge  sums  for  exterminative  work  which  we  believed  to 
be  impracticable  and  impossible.  We  could  and  did  represent  to 
Congress  that  we  had  here  a  new  corn  pest  that  had  shown  enough 
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damage  in  Massachusetts  to  indicate  its  importance  and  that  we 
wanted  sufficient  funds  to  determine  such  importance  and  whether  it 
could  be  controlled  and  incidentally  if  there  was  any  possibility  of 
extermination,  and  that  we  wanted  to  take  quarantine  action  to  pre- 
vent spread.  To  accomplish  this  general  purpose  we  inaugurated  a 
program  of  survey  work  which  has  now  been  stopped  by  the  winter 
but  to  be  renewed  with  increased  vigor  next  season.  Then  we  wanted 
to  test  the  possibility  of  intensive  control  in  an  area  large  enough  to 
make  the  results  significant.  This  project  is  now  being  carried  out  in 
an  area  including  half  a  dozen  townships  in  Massachusetts.  When 
this  area  was  selected,  it  was  a  section  running  from  the  outer 
border  of  the  infestation  inward  so  that  it  would  be  a  real  clean- 
up as  far  as  it  went.  It  is  true  that  later  discoveries  of  distri- 
bution have  made  this  area  more  or  less  central  but  the  methods 
which  are  being  developed  and  the  results  which  we  hope  to  gain 
will  be  valuable  as  indicating  the  possibihties  of  such  intensive 
control.  No  one  imagines  for  a  moment  that  we  are  going  to 
exterminate  the  com  borer  in  that  area — ^that  is,  anyone  who 
really  appreciates  what  extermination  demands. 

In  concluding,  I  wish  to  repeat  and  emphasize  what  I  said  at  the 
beginning  that  as  technical  men  with  reputations  worth  keeping,  and  if 
we  expect  to  be  listened  to  and  to  have  our  opinions  given  any  weight, 
we  have  got  to  keep  away  from  ungrounded  theory  and  make  our 
recommendations  in  terms  of  common  sense.  In  other  words,  steer 
clear  of  what  anyone  will  recognize  as  impracticable  and  hold  only  to 
what  can  be  shown  to  be  possible  of  reasonable  accomplishment.  We 
have  got  to  have  intelligent  basis  for  our  recommendations  and  we 
believe  that  such  basis  can  be  obtained  by  an  additional  appropriation 
at  this  time  of  $500,000  which  with  the  other  funds  available  will 
make  $775,000  for  the  com  borer  for  the  seasons  of  1919  and  1920. 
If  the  results  of  this  work,  which  we  look  upon  as  fundamental  and 
necessary  for  the  right  appraisement  of  the  problem,  should  indicate 
the  need  of  larger  appropriations,  we  will  then  be  in  position  to  intel- 
hgently  present  such  need  to  Congress. 

Mr.  E.  D.  Ball:  I  have  been  very  much  interested  in  the  two  dis- 
cussions of  the  com  borer,  and  also  very  much  interested  in  what  I  saw 
of  it  in  the  fields,  but  it  seems  to  me  that  what  we  need  now  is  a  funda- 
mental viewpoint  in  this  matter.  This  is  either  an  injurious  insect 
which  is  going  to  be  more  or  less  of  a  menace  to  the  corn  crop,  or  else 
it  is  not.  If  it  is  not  an  insect  that  is  going  to  do  any  injury  to  the 
corn  crop,  and  is  not  a  menace,  then  neither  the  states  nor  the  govern- 
ment is  warranted  in  putting  any  money  up  to  fight  it.  If  it  is  an 
injurious  insect  every  possible  effort  should  be  made  to  control  it 
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becauBe  we  know  enough  about  it  to  know  that  it  will  be  difficult  or 
impoesible  for  the  farmer  to  fight  it. 

We  have  heard  today  that  it  is  an  injurious  insect  and  we  have 
heard  that  it  is  not  an  injurious  insect.  Our  friend  from  Indiana  who 
went  down  and  looked  over  the  situation  reported  that  it  did  no 
damage,  and  then  he  went  back  to  Indiana  and  recommended  that  they 
put  on  a  strong  quarantine  for  fear  it  would  get  into  Indiana.  (Laugh- 
ter.) That  was  one  of  the  most  beautiful  pieces  of  contradiction  that 
I  ever  saw  in  American  literature. 

Wc  heard  conflicting  stories  at  the  Boston  meeting  as  we  are  hearing 
them  today  but  we  saw  enough  of  its  damage  to  be  satisfied  that  if 
this  insect  gets  into  our  canning  regions,  and  apparently  it  is  driving 
in  that  direction,  it  will  put  a  very  great  damper  on  the  canning  indus- 
try. The  corn  worm  is  bad  enough,  but  it  comes  in  from  the  outside 
and  you  can  see  it  and  cut  it  out,  but  a  worm  that  bores  into  the  stalk 
and  up  into  the  ear  from  the  inside  will  do  more  damage.  Three  or 
four  caterpillars  ground  up  and  turned  out  in  a  can  of  com  will  not 
make  a  very  desirable  dish. 

If  wc  have  determined  that  it  is  an  insect  that  will  do  an  appreciable 
amount  of  damage  then  we  want  to  know  whether  it  vb  possible  to 
fight  it  in  any  way?  Can  its  spread  be  stopped?  The  question  of 
spread  is  a  matter  of  great  importance.  What  you  do  this  year  is 
worth  ten  times  what  you  do  ten  years  from  now  or  five  years  from 
now.  (Applause.)  While  I  recognise  the  value  of  thorough  and 
extensive  scouting,  we  know  that  the  history  of  every  effective  piece  of 
control  work  along  these  lines  in  this  country  has  been  a  history  of 
scouting  followed  up  immediately  by  adton.  Of  what  value  is  all  of 
the  scouting  that  you  can  possibly  do  in  the  whole  United  States  if  it 
is  not  to  be  followed  by  anything  else?  The  fact  remains  today  that 
the  state  of  Massachusetts  and  the  state  of  New  York  in  good  faith 
put  up  SIOO.OOO  or  more  apiece  to  undertake  to  hold  this  thing  in 
check  and  to  eradicate  it;  that  up  to  the  present  time  the  United  States 
government  has  not  spent  a  dollar  nor  done  anything  that  is  intended 
to  prevent  the  com  borer  from  spreading  to  the  great  com  district  of 
the  west.  The  only  money  they  have  spent  on  eradication  or  control 
is  being  spent  inside  the  infested  area  in  Massachusetts  which  is  of  no 
value  in  holding  it  from  the  west. 

We  of  the  com  belt  are  interested  primarily  in  the  western  extension 
and  spread  of  this  insect  into  New  York  and  Penns>'lvania,  liecauw*  if 
it  is  to  be  kept  out  of  the  com  belt,  there  is  the  place  to  impend  the 
money  first.  If  they  can  make  a  success  of  eradicating  that  ttlightly 
infested  area,  then  they  might  be  warranti^l  in  spending  money  in 
MassachuaettB.     If  they  cannot  make  a  success  of  that,  then  there  is 
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no  use  spending  large  sums  in  Massachusetts.  The  western  frcmtier  is 
the  place  to  begin  because  there  is  where  the  battle  will  be  won  or  lost. 
If  the  government  representatives  honestly  believe  that  this  insect 
cannot  be  controlled  we  will  all  respect  and  admire  them  if  they  wiU 
stand  up  and  say  so.  We  will  then  know  what  to  do  next;  but  as  long 
as  we  cannot  get  a  statement  of  pciicy,  we  are  very  much  handicapped. 
We  would  like  to  know  what  the  government  is  really  and  seriously 
intending  to  do  about  the  com  borer.  The  great  com  center  of  this 
country  is  vitally  interested  in  that  question. 

Mb.  E.  p.  Felt:  Itseemsdesirable  to  correct  oneor  two  impressions. 
I  am  very  well  aware  that  one  can  go  into  the  European  com  borer 
territory  either  in  New  York  or  Massachusetts  and  find  a  variety  of 
conditions,  many  diametrically  opposite.  It  is  not  the  conditions  but 
what  they  signify  which  is  really  important.  It  is  my  impression  that 
Dr.  Marlatt  has  not  correctly  estimated,  presumably  imintentionally, 
the  infestation  in  western  New  York.  There  are  fields  in  that  section 
where  it  is  comparatively  ea«r  to  find  several  hundred  borers  per  acre 
and  generally  speaking  it  is  not  difficult  to  draw  the  line  between  in- 
fested and  uninfested  territory.  This  does  not  harmonise  very  closely 
with  figures  given  above  and  tending  to  show  a  very  sparse  infestation. 
The  discrepancy  simply  illustrates  the  necessity  of  interpreting  data 
and  making  due  allowances  for  the  conditions  under  which  they  were 
obtained.  We  found  last  spring  that  we  could  go  into  a  section  and 
approximate  the  infested  area  very  closely.  This  was  done  during 
midwinter  and  fortunately  operations  were  greatly  facilitated  by  a 
remarkably  light  covering  of  snow.  Eight  or  ten  inspectors  of  the 
Department  of  Farms  and  Markets,  working  imder  such  imfavorable 
conditions  for  three  or  possibly  four  weeks,  established  the  approximate 
boundaries  of  the  infested  area.  The  findings  of  that  time,  it  is  a 
pleasure  to  state,  were  largely  justified  by  subsequent  developments. 

From  my  knowledge  of  the  New  York  areas  I  feel  that  there  are 
moderately  definite  limits  to  the  infested  territory  in  both  the  eastern 
and  western  portions  of  the  state  and  that  it  is  practical  to  follow  up 
the  general  line  of  work  imdertaken  last  spring  and  keep  the  insect 
down  to  a  minimum  in  an  effort  to  check  its  spread  to  other 
sections. 

It  appears  imsafe  to  assume  that  it  may  be  found  in  other  parts  of 
the  country.  We  cannot  say  that  it  does  not  occur  in  remote  areas 
and  on  the  other  hand  we  fail  to  find  in  this  possibility  a  justification 
for  relaxation  in  effort  or  a  material  modification  of  policy. 

The  situation  in  New  York  state  with  its  limited  injiuy  is  such  that 
it  is  impossible  to  obtain  a  large  appropriation  for  clean-up  work 
because  the  matter  is  of  more  importance  to  other  states  than  to  New 
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York.  In  other  words,  residents  of  the  com  belt  miist  look  to  the 
federal  government  for  this  protection. 

Mr.  C.  L.  Marlatt:  May  I  venture  to  say  a  word  on  the  policy 
or  plan  of  work  of  the  department  concerning  which  there  seems  to  be  a 
feeling  that  such  plan  is  indefinite  or  unannounced.  I  have  attempted 
to  indicate  such  policy  and  have  apparently  failed  and  may  have  no 
better  luck  this  time.  The  poUcy  of  the  department  has  been  fre* 
quently  outlined.  Dr.  Howard  gave  in  detail  our  plan  of  work  in 
August  at  the  meeting  in  Albany.  It  is  printed  in  the  report  of  that 
meeting.  Similar  statements  have  been  presented  repeatedly  to 
Congressional  conmiittees  in  the  Senate  and  House.  These  state- 
ments have  also  been  printed.  This  policy  or  plan  of  work  was 
included  in  general  terms  in  Dr.  Howard's  annual  report  for  1910 
and  also  in  my  report  for  the  same  year  as  chairman  at  the  Federal 
Horticultural  Board.  Apparently  these  statements  of  policy  have 
not  been  understood  or  have  been  ignored. 

The  poUcy  of  the  department  takes  into  consideration  the  probabili- 
ties of  the  wide  distribution  of  the  insect,  its  hundred  odd  food  plants 
and  the  possibilities  of  control  of  spread  and  of  practical  clc»an-up 
work.  We  realised  the  business  viewpoint  which  Congress  would 
take  of  the  matter  and  the  necessity  of  demonstrating  the  possibilities 
of  accomplishment  before  such  appropriations  as  were  discussed  at 
the  Albany  meeting  could  possibly  have  any  status.  At  this  meeting 
at  Albany  an  appropriation  of  $10,000,000  or  more  was  seriously 
considered  but  as  a  result  largely  of  representations  urged  by  me  was 
finally  brought  down  to  $2,000,000. 

To  repeat  it  again,  the  program  and  poUoy  of  the  department  is  to 
make  as  promptly  as  possible  a  thoroughgoing  investigation  to  deter- 
mine the  actual  necessities  of  the  case  and  the  possibilities  of  control. 
The  first  consideration  under  this  plan  is  the  determination  of  the 
distribution  of  the  insect;  second,  to  demonstrate  on  a  large  scale 
what  may  be  done  to  control  it;  and,  third,  to  co6perate  with  the 
several  states  in  quarantine  and  other  measures  to  prevent  spread. 
A  study  of  the  insect  to  determine  its  importance  and  the  biological 
factor  is  under  way  as  you  know  and  will  be  pushed  to  the  utmost. 
We  believe  that  this  prcUminar>'  work  can  be  fully  carried  out  on  the 
funds  indicated,  namely,  S775,000.  Until  we  have  determined  these 
fundamentals,  we  are  not  in  position  to  appeal  to  Congress  for  vastly 
larger  sums.  This  in  general  is  our  program  and  it  has  l)cen  repeatedly 
suted. 

I  quite  agree  that  in  a  program  of  this  kind  the  sooner  the  needs 
can  be  determined  and  practical  work  can  be  instituted  the  better. 
In  practicmlly  all  similar  problems,  the  securing  of  adequate  inform*- 
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tion  and  determination  of  a  plan  that  has  promise  of  success  have  been 
the  preliminary  steps.  This  was  done  in  the  case  of  the  citrus  canker 
and  pink  boUworm  but  these  were  subjects  limited  to  a  sin^  host 
plant  and  the  problem  was  comparatively  simple.  The  com  borer  is 
on  an  entirely  different  basis.  With  respect  to  the  delay,  it  must  be 
remembered  that  the  com  borer  has  evidently  been  in  this  country  for 
some  ten  years  and  that  the  risk  of  spread  is  now  much  lessened  by 
protecting  quarantines  which  can  be  and  will  be  strengthened. 

Mb.  W.  E.  Bbitton:  I  do  not  want  to  criticize,  but  I  would  like 
to  ask  why  no  scouting  will  be  done  in  the  Mississippi  Valley  this  year. 
I  realize  that  a  careful  examination  cannot  be  made  in  all  of  that  terri- 
tory, but  it  seems  as  though  some  scouting  could  be  done  during  the 
winter.  It  might  be  possible  to  determine  whether  the  insect  is 
present.  It  might  be  found  and  that  would  change  the  plan  of  work 
for  next  season,  and  possibly  save  considerable  time. 

Mr.  C.  L.  Mablatt:  The  com  borer  work  for  the  bureau  is  in  the 
hands  of  Mr.  Walton  and  the  scouting  is  under  the  direct  charge  of 
Mr.  Worthley.  The  reasons  for  discontinuing  scouting  I  have  already 
given  in  part.  These  are  largely  unfavorable  winter  conditions  and 
the  economical  use  of  funds.  It  seems  much  more  desirable  with  the 
funds  as  they  now  are  to  continue  the  work  next  summer  when  the 
insect  will  be  more  easily  discoverable.  In  practically  all  the  new 
territory  the  insect  is  so  extraordinarily  rare  that  it  is  very  difficult 
to  find  it  in  the  stalks  under  winter  conditions  and  it  will  be  easier 
perhaps  to  detect  its  early  work  in  the  tassel  next  summer.  It  is 
largely  a  matter  of  using  the  men  and  money  to  the  best  advantage. 
Furthermore,  we  are  limited  as  to  funds.  The  $500,000  additional 
appropriation  has  not  yet  been  granted. 

Adequate  quarantines,  together  with  such  field  and  district  control 
as  is  practicable,  are  the  important  means  of  preventing  wide  jumps 
by  the  movement  of  infested  products.  In  such  quarantine  work  the 
states  of  New  York  and  Massachusetts  started  valiantly  but  they  have 
not  lived  up  to  the  promise  which  this  start  indicated,  a  condition 
which  has  only  recently  come  fully  to  the  knowledge  of  the  board. 
This  situation  will  probably  necessitate  a  federal  quarantine  and  in 
fact  a  notice  of  hearing  for  such  quarantine  has  already  been  tenta- 
tively drawn.  The  reasons  for  not  taking  federal  action  supplement- 
ing the  original  quarantine  as  to  Massachusetts  have  already  been 
explained. 

Mr.  George  A.  Dean:  I  have  been  very  much  interested  in  what 
has  been  said  about  the  introduction  of  broom  com.  Is  there  any 
way  of  determining  whether  the  shipments  were  made  in  the  Mississippi 
Valley?    I  think  some  of  the  states  have  funds  with  which  they 
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could  do  their  own  scouting.  I  think  it  would  help  if  we  knew  where 
this  broom  com  was  distributed. 

Mr.  C.  L.  Marlatt:  Mr.  Harrison  E.  Smith,  in  Mr.  Walton's 
service,  has  had  charge  of  the  investigation  of  the  distribution  of  this 
broom  com.  Two  shipments  were  traced  as  far  west  as  Iowa.  We  do 
not  know  where  the  great  bulk  of  the  shipments  went  except  that  they 
were  variously  distributed  in  the  Mississippi  Valley.  We  knew  of 
some  points  where  this  broom  com  was  used.  It  is  a  matter  of  con- 
siderable time  to  find  these  records  buried  in  various  business  houses. 
In  the  case  of  the  pink  boll  worm,  we  have  been  two  or  three  years 
tracing  the  distribution  of  the  Mexican  cotton  that  entered  in  1916. 
It  takes  time  to  do  such  work. 

Mr.  J.  G.  Needham  :  Mr.  President,  it  seems  to  me  that  our  want  of 
agreement  over  the  policy  of  the  Bureau  of  Entomology  with  respect 
to  the  European  com  borer  grows  not  so  much  out  of  any  difficulty  of 
understanding  that  policy  (for  it  is  clear  enough),  as  it  does  out  of  the 
fact  that  that  policy  seems  not  to  cover  one  point  about  which  a  good 
many  of  us  are  a  bit  apprehensive.  It  seems  to  omit  all  thought  of 
checking  the  invasion  at  its  front.  Scouting  and  all  the  rest  are  well 
enough — none  of  us  wish  to  curtail  these  activities,  but  should  we 
be  content  with  scouting  and  study  while  the  invader  is  extending 
its  range? 

The  com  borer  may  ultimately  prove  to  be  a  blessing  in  disguise,  like 
the  San  Jos^  scale  and  the  boll  weevil  and  the  other  imported  pests 
with  which  it  has  been  compared  here  today.  But  it  may,  like  these 
also,  for  a  time  seem  more  like  a  devastating  fire,  able  to  sweep  an 
important  industry  before  it  over  a  considerable  area  of  our  country. 
Shall  we  let  the  fire  alone,  taking  chances  in  its  doing  little  harm?  That 
is  the  question.  If  not,  it  would  seem  that'the  place  to  fight  it  is  where 
it  is  advancing  farthest  and  threatening  most  harm  for  the  future. 

Owing  to  the  sudden  discontinuance  of  theelectric  current,  the  session 
adjourned  in  the  dark.       

Report  of  the  Section  on  Apiculture 

Wednesday  Evening,  December  31,  1919,  8.20  p.  m. 
The  meeting  was  called  to  order  by  Chairman  W.  E.  Britton,  who 
presented  an  address  entitled,  ''Some  Phases  of  Beekeeping  in  Con- 
necticut.*' 

SOMB  PHASES  OF  BBEKEBPING   IN  CONNECTICUT 

By  W.  E.  BWTTON.  SUUe  KntamoloffuU,  .V«r  Harm,  Ctmn. 

The  state  which  I  represent,  Connecticut,  is  a  small  state,  having 
of  5,004  square  miles,  and  a  population  in  1910  of  1.114J5d. 
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It  has  approximately  100  miles  of  sea  coast  and  its  hi^est  altitude  is 
Bear  Mountain  in  the  northwest  comer,  2,355  feet.  In  this  small  area 
there  are  twenty  cities,  and  twenty  other  towns  have  each  a  population 
of  over  five  thousand. 

Within  the  state  there  is  great  diversity  of  soil  and  climate.  The 
waters  of  Long  Island  Sound  exert  an  equalising  influence  upon  tem- 
peratures, so  that  along  the  coast,  there  are  no  such  extreme  hi^  and 
low  temperatures  as  are  recorded  inland.  Thou^  there  are  seldom 
tornadoes  or  blizzards,  such  as  occur  in  the  middle  western  states, 
there  are  constant  and  often  abrupt  changes  in  temperature.  Mark 
Twain  once  remarked  that  there  is  no  weather  in  New  En^and — 
nothing  but  samples.  Though  the  average  rainfall  is  about  47  inches, 
there  has  been  an  excess  of  fully  six  inches  the  past  season,  interfering 
considerably  with  honey  production. 

Native  vegetation  and  cultivated  crops  are  as  diversified  as  the 
climate.  There  are  small  forest  areas  and  a  large  proportion  of  cut- 
over  woodland,  covered  with  brush.  Farms  are  thickly  scattered  all 
over  the  state,  and  apple  orchards  are  well  distributed.  In  certain 
sections,  peach  growing,  tobacco  growing,  truck  crops,  seed  growing, 
floriculture,  predominate — in  fact,  all  lines  of  agriculture  and  horti- 
culture suitable  to  the  climate  are  carried  on  in  Connecticut.  There 
is  also  considerable  so-called  waste  land  with  growth  of  wild  plants, 
like  simiac,  which  furnishes  pasturage  for  bees. 

Streams^  lakes  and  reservoirs  are  sufficiently  numerous  and  well 
distributed  so  that  seemingly  bees  would  never  lack  for  water.  Con- 
necticut is,  therefore,  a  fairly  favorable  place  to  make  honey  and 
markets  are  right  at  home. 

Very  little  was  known  about  the  beekeeping  industry  in  Connecticut 
prior  to  1910,  when  the  first  inspections  for  bee  diseases  were  made 
under  the  law  enacted  by  the  preceding  legislature,  though  a  state 
beekeepers'  association  had  then  been  in  existence  for  several  years. 

There  are  on  file  in  my  office  the  names  of  2,571  beekeepers  who  own 
some  20,000  colonies  of  bees,  but  we  have  reason  to  believe  that  there 
are  many  more  of  which  the  inspectors  never  heard.  I  am  sure  that 
there  are  more  than  3,000  beekeepers.  One  of  the  chief  difficulties 
encountered  by  the  inspectors  is  to  learn  who  are  keeping  bees  and 
where  the  apiaries  are  located.  The  Connecticut  Beekeepers'  Associa- 
tion originated  a  bill  which  was  introduced  into  the  last  session  of  the 
legislature  providing  for  the  registration  of  beekeepers  with  the  town 
clerk  in  each  town  where  the  bees  are  kept.  This  measure  became  a 
law  in  the  following  form: 

SEcnoN  1.  Every  person  owning  one  or  more  hives  of  bees  shall,  annually,  on  or 
before  the  first  day  of  October,  make  application  to  the  town  clerk  of  the  town  in 
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which  Mch  bMt  are  kepi,  for  the  regietratioii  o£  such  beet,  and  such  town  derk  shall 
issue  to  such  applicant  a  certificate  o£  registration  upon  the  payment  of  a  recording 
fee  of  twenty-five  cents,  which  certificate  shall  be  in  the  form  prescribed  and  upon 
blanks  furnished  by  the  commissioner  of  domestic  animals  and  shall  be  recorded  in 
the  office  of  such  town  derk. 

8bc.  2,  A  record  of  such  registration  with  the  name  and  place  of  residence  of  the 
registrant  and  the  definite  location  in  the  town  where  bees  are  kept  by  him  shall  be 
recorded  in  a  separate  book  in  the  office  of  the  town  derk,  which  records  shall 
be  srcenible  to  the  public. 

Sbc.  3.  Any  owner  of  bees  who  shall  fail  to  register  as  required  by  the  provisions 
of  this  act  shall  be  fined  not  more  than  five  doUars. 

The  winter  of  1917-18  was  very  severe  in  Ck>nnecticut  and  many 
bees  died.  Some  beekeepers  lost  all  their  colonies,  others  only  a  part. 
Not  only  were  honey  bees  killed,  but  the  native  bees  of  Andrena, 
Halictus  and  allied  genera  are  believed  to  have  winter-killed  as  they 
were  extremely  scarce  the  first  part  of  the  summer  of  1918.  In  addi- 
tion to  the  scarcity  of  bees  in  orchard  blooming  time,  the  temperature 
was  so  low  that  the  few  bees  surviving  the  winter  could  not  work  the 
flowers.  Consequently,  except  in  a  few  localities,  there  was  a  poor  set 
of  fruit,  especially  apples.  The  peach  buds  were  nearly  all  killed 
anyway. 

As  the  effect  of  the  winter  was  so  severe  on  bees,  all  beekeepers  were 
urged  to  protect  the  hives  during  the  following  winter,  1918-19,  which 
as  you  know,  was  very  mild  and  bees  would  have  wintered  nicely 
without  protection.  Nevertheless,  after  the  protective  covers  have 
once  been  made  it  costs  very  little  to  put  them  on  and  they  should  be 
applied  every  season  as  an  insurance.  It  is  alwa>'s  advisable  to  safe- 
guard the  welfare  of  each  colony. 

The  inspection  service  was  first  established  in  1910,  and  has  been  in 
effect  just  ten  years.  At  first  the  inspections  could  be  made  only  on 
complaint  or  request.  Most  interested  beekeepers  were  willing  to 
sign  the  papers  to  have  their  own  apiary  inspected;  this  defect  in  the 
law  was  remedied  by  the  legislature  of  1913,  and  since  then  the  inspect- 
ors have  had  authority  to  inspect  bees  anywhere  within  the  state 
without  requests  or  complaints.  The  chief  hindrance  to  the  inspection 
work  has  been  the  small  appropriation,  but  the  last  legislature  has 
increased  this  to  $2,000  annually. 

It  is  interesting  to  note  that  when  the  first  inspections  were  made  in 
1910,  European  foul  broo<l  was  abundant  everywhere,  more  than  75 
per  cent  of  the  apiaries,  and  nearly  50  per  cent  of  the  colonies  being 
infested.  Though  only  a  portion  of  the  apiaries  have  l)een  inspected 
each  year,  there  has  been  a  gradual  decrease  in  European  foul  ItnKxl 
until  1019,  when  only  6.6  per  cent  of  the  apiaries  and  1.2  per  cent  of 
the  colonies  were  infested.    Though  it  is  possible  that  the  disease  has 
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diminished  in  virulence,  this  result,  I  believe,  may  be  fairly  attributed 
to  the  inspection  service  and  particularly  to  the  extension  work  done  by 
the  inspectors  in  showing  the  owners  how  to  recognize  the  disease  and 
how  to  eradicate  it.    The  percentages  for  each  are  as  follows: 

Percentaoes  of  Eubopban  Foul  Bbood  in  Afiaries  Inbfbcted 


Year 

No.  apiaries 

No.  colonies 

Peroentape  infested. 

European  foul  brood 

inspected 

inspected 

Apiaries 

Cok>nie8 

1010 

208 

1,595 

75.9 

-    49.7 

1911 

162 

1,571 

51.8 

27.4 

1912 

153 

1,431 

47.7 

23.5 

1913 

189 

1,500 

44.4 

24.5 

1914 

463 

3,882 

32.6 

13.9 

1915 

494 

4,241 

26.1 

10.3 

1916 

467 

3,898 

18.8 

7.05 

1917 

473 

4,506 

16.7 

4.86 

1918 

395 

3,047 

9.8 

3.3 

1919 

723 

6,070 

6.6 

1.2 

The  occurence  of  American  foul  brood  has,  of  course,  been  sporadic. 
It  has  been  mostly  in  the  southern  part  of  the  state,  and  there  was  more 
of  it  in  1919  than  in  any  year  since  the  inspection  service  was  inaugu- 
rated. The  record  of  percentages  for  this  disease  for  the  ten-year 
period  is  as  follows: 

Percentages  of  American  Foul  Brood  in  Apiaries  Inspected 


Year 

No.  apiaries 

No.  colonies 

Percenta^  infested, 

American  foul  brood 

inspected 

inspected 

Apiaries 

Colonies 

1910 

208 

1,595 

00 

00 

1911 

162 

1,571 

00 

00 

1912 

153 

1,431 

00 

00 

1913 

189 

1,500 

00 

00 

1914 

463 

3,882 

1.07 

.7 

1915 

494 

4,241 

.8 

.18 

1916 

467 

3,898 

1.07 

.15 

1917 

473 

4,506 

.42 

.17 

1918 

395 

3,047 

1.01 

.32 

1919 

723 

6,070 

3.0 

1.1 

We  now  have  an  extension  worker  in  apiculture  in  Connecticut. 
With  the  right  kind  of  demonstrations,  exhibits,  and  many  personal 
visits  to  apiaries,  I  believe  that  the  future  is  promising  for  the  business. 
Possibly  it  may  be  necessary  to  cultivate  or  encourage  sweet  clover  or 
some  other  valuable  honey  producing  plant,  but  this  will  come  about 
as  a  direct  result  of  aroused  interest  in  the  subject,  and  intelligent 
management  of  apiaries. 
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Tbe  value  of  local  organisations  in  stimulating  interest  should  not 
be  overlooked.  A  county  association  was  organised  in  Fairfield  County 
in  October,  1918,  and  Professor  Watson,  who  was  then  the  extension 
worker  with  bees,  told  me  that  he  should  not  be  content  until  he  saw  a 
live  organisation  of  beekeepers  in  each  county  of  the  state.  Professor 
Watson  has  since  gone  into  the  Bureau  of  Entomology,  and  his  successor, 
Prof.  L.  B.  Crandall,  is  just  beginning  his  work  in  the  state,  and  though 
I  have  not  conferred  with  him  on  this  point,  I  am  certain  from  the  tone 
of  his  paper  prepared  for  this  meeting  that  he  will  leave  no  stone 
unturned  to  promote  the  interests  of  beekeeping  within  the  state. 

I  have  mentioned  these  conditions  in  connection  with  my  own  state, 
but  no  doubt  they  are  common  to  other  states.  The  welfare  of  the 
business  demands  better  beekeepers  rather  than  more  of  them.  With 
most  beekeepers  in  Connecticut,  the  keeping  of  bees  is  not  the  chief 
business  but  is  only  a  side  issue.  The  few  colonies  in  the  average  apiary 
are  not  enough  to  warrant  a  large  outlay  in  time  or  equipment,  and  in 
many  cases  they  do  not  receive  proper  treatment.  It  is  believed  that 
the  registration  of  beekeepers,  more  money  for  inspection,  and  the 
right  kind  of  extension  work  will  make  for  more  intelligent  manage- 
ment, and  prove  a  great  benefit  to  the  business  as  a  whole. 


Chairman  W.  E,  Britton:  We  will  now  listen  to  a  paper  by  Mr. 
Frank  C.  Pellett. 

Mr.  F.  C  Pellett:  It  was  accident  rather  than  intention  that 
two  subjects  were  assigned  to  me  on  the  program.  I  shall  present 
only  one.  I  might  say,  incidentally,  that  Boys'  and  Girls'  Bee  Clubs 
was  a  subject  I  chose  last  year,  and  I  expected  to  give  an  outline  of 
some  of  the  things  I  had  observed  in  localities  where  such  clubs  existed. 

In  Kansas,  where  a  demonstration  agent  introduced  this,  especially 
in  the  localities  where  there  were  no  commercial  beekeepers,  he  re- 
quired parents  of  each  boy  or  girl  who  l)ocame  a  member  to  have  bees 
and  they  were  also  required  to  furnish  the  club  member  with  the  proper 
equipment  for  transferring  them.  One  thing  especially  which  at- 
tracted my  attention  was  the  fact  that  one  farmer  made  a  good  deal  of 
fun  of  one  of  these  boys  for  taking  up  these  newfangle<l  notions.  In 
the  fall  of  the  year,  the  boy  had  more  honey  to  sell  from  his  two  cells 
than  the  farmer  had  from  fifty.  The  boys'  work  prospered  in  that 
locality  from  that  time  on. 

My  paper  is  entitled  "  Adapting  System  to  I^ocalit y.*' 

ADAPXniG  SYSTEM  TO  LOCALITY 
By  FsA.NK  C.  Pkluctt 

Locality  is  a  badly  overworked  word  in  our  beekeeping  literature. 
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It  is  too  often  used  to  explain  away  differences  of  opinion  due  to  care- 
less observation  or  improper  manipulation.  While  differences  in  bee 
behavior  are  not  usually  to  be  credited  to  locality,  a  different  system 
of  manipulation  is  often  necessary  to  make  the  most  of  the  flows  arising 
under  different  conditions. 

Doctor  Phillips  and  his  staff  have  brought  forcibly  to  the  attention 
of  the  beekeepers,  through  the  mediiun  of  the  short  courses  recently 
so  popular,  that  the  fundamentals  of  beekeeping  are  few  and  easily ' 
grasped  by  the  intelligent  mind.  Room,  stores  and  protection  have 
been  shown  to  constitute  the  essentials  which  must  be  recognized  under 
any  conditions.  With  a  proper  understanding  of  these,  it  then  be- 
comes important  that  the  beekeeper  study  his  individual  location  in 
order  that  he  may  apply  his  knowledge  to  bringing  his  colonies  to  the 
peak  of  brood  rearing  in  time  for  the  principal  harvest  of  the  year.  In 
this  connection  a  brief  consideration  of  the  peculiar  conditions  to  be 
met  in  different  parts  of  the  coimtry  and  the  effect  upon  the  plans  of 
the  beekeeper  may  be  of  some  interest. 

In  southwest  Iowa,  where  the  writer  kept  bees  for  several  years, 
there  was  but  one  principal  honey-flow — from  white  clover.  This 
flow  lasted  from  ten  days  to  six  weeks.  If  the  bees  were  not  ready 
when  the  flow  came  there  was  little  chance  of  securing  a  crop  from  a 
later  flow.  Usually  there  was  sufficient  fall  flow  to  fill  the  hives  and 
put  the  bees  into  good  condition  for  winter,  but  no  surplus  worth  while 
was  secured.  In  a  location  like  that  the  beekeeper  must  bend  every 
energy  of  the  entire  year  to  bring  his  bees  to  maximum  strength  at  the 
beginning  of  June  and  to  prevent  swariiiing  till  the  brief  flow  is  over. 
If  the  bees  winter  poorly  there  is  little  time  for  coddling  them  and 
building  up  weaklings  to  profitable  strength.  Good  wintering  is 
essential.  It  is  also  important  that  no  time  be  lost  in  building  up  the 
colonies  in  spring.  It  was  found  that,  by  wintering  the  colonies  in  two 
stories  with  the  upper  brood-chamber  well  filled  with  honey,  it  was 
usually  possible  to  turn  the  surplus  of  food  into  young  bees  and  have 
the  two  stories  well  filled  with  brood  and  bees  by  the  close  of  fruit 
bloom,  always  providing  that  the  bees  wintered  well.  With  careful 
attention  it  was  possible  to  get  from  two  to  four  times  as  much  surplus 
as  the  average  farmer  with  bees  in  the  neighborhood  was  able  to 
secure.  There  was  seldom  a  season  when  it  was  possible  to  make  in- 
crease ahead  of  the  honey-flow  toany  extent,  without  reducing  the  crop. 

In  contrast  to  this  location  there  are  places  in  the  alfalfa  districts  of 
Colorado  where  the  main  flow  comes  in  August,  where  it  is  the  practice 
to  make  increase  from  the  early  flows  and  still  have  the  bees  in  good 
condition  for  the  principal  flow.  There,  some  beekeepers  practice 
wintering  in  two  stories  and,  as  soon  as  the  two  stories  are  filled  with 
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brood  in  spring,  the  upper  story  is  removed  and  given  a  ripe  queen  cell. 
With  the  late  flow  it  is  possible  to  have  two  colonies  instead  of  one  for 
the  gathering  of  the  crop.  In  a  situation  of  this  kind,  poor  wintering 
is  not  neariy  as  disastrous, — providing,  of  course,  that  the  bees  come 
through  alive, — as  it  is  where  there  is  only  one  flow  and  that  very  early. 

In  the  vicinity  of  Washington,  D.  C,  tulip-tree,  often  spoken  of  as 
*'  poplar, "  is  the  principal  source.  Because  it  blooms  so  early  that  the 
bees  are  seldom  ready  for  the  flow,  the  vicinity  is  generally  regarded 
as  a  poor  location  for  beekeeping.  Yet  an  average  of  something  like 
100  pounds  of  surplus  honey  per  colony  is  gathered  at  the  government 
apiary  where  careful  wintering  is  practiced. 

In  the  lower  Rio  Grande  Valley  of  Texas  there  are  frequent  flows 
from  many  sources.  These  flows  are  likely  to  come  at  almost  any 
time  after  a  rain.  Heavy  flows  are  infrequent  and,  light  flows  coming 
so  often,  it  is  difficult  for  the  beekeeper  to  harvest  much  surplus,  since 
the  honey  is  largely  consumed  in  the  almost  continuous  brood-rearing. 
The  writer  found  the  bees  to  be  very  strong  in  well-kept  apiaries  in 
early  March.  There  were  reports,  also,  that  bees  sometimes  swarmed 
as  late  as  December  and  found  sufficient  support  to  carry  them  through. 
In  a  location  like  this,  commercial  honey  production  is  less  pro&table 
than  the  production  of  bees  and  queens  to  supply  the  demand  of  north* 
em  beekeepers.  In  north  Texas,  at  Waxahachie,  local  beekeepers 
report  that  the  bees  are  ready  for  business  by  April,  yet  the  main  flow 
does  not  come  till  June.  They  And  it  very  difficult  to  keep  down  swarm- 
ing during  the  intervening  period.  One  man,  T.  W.  Burleson,  has 
solved  this  problem  by  selling  his  early  bees  in  packages  and  still  giving 
his  colonies  time  to  build  up  for  the  honey-flow  from  cotton.  Until 
the  demand  for  bees  developed  he  found  great  difficulty  in  overcoming 
the  swarming  problem. 

In  such  locations  beekeepers  often  are  very  indifferent  about  giving 
attention  to  wintering.  They  say  that  no  matter  how  weak  the  bees 
are  in  spring,  there  is  still  time  to  build  up  in  time  for  the  flow  and  that 
strong  colonies  in  early  spring  are  of  no  particular  advantage. 

There  are  other  factors  beside  the  time  of  the  honey-flow  that  enter 
into  the  consideration  of  locality.  The  source  and  nature  of  the 
flows  also  determine  to  a  great  extent  the  s\i«lem  which  is  best  suited 
to  the  conditions.  Comb-honey  cannot  be  produced  to  advantage 
except  under  specially  favorable  conditions.  A  slow  or  intermittent 
flow  will  result  in  poorly  finished  sections  and  a  short  crop,  where  a 
good  crop  of  extracted  honey  might  be  secured.  In  some  sections  of 
Colorado  there  is  much  gum-weed  {GrindeHa  squarroM),  which  granu- 
lates very  quickly,  sometimes  even  before  the  honey  is  sealed.  Where 
this  hooey  is  mixed  with  the  alfalfa,  granulation  is  sure  to  follow  within 
s 
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a  short  time  and  na  a  result  the  ocmib-hoiiey  market  gets  a  black  eye. 
Granulated  comb-honey  is  a  drug  on  the  market  and  in  such  a  situa* 
tion  extracted  honey  only  should  be  produced.  At  least  camh-hooef 
supers  should  be  replaced  with  extracting  supers  during  the  flow  from 
gum-weed.  Enough  of  this  gum-weed  alfalfa  mixture  has  gone  to 
eastern  maiicets  to  create  a  prejudice  against  Colorado  cowb-hooef 
in  some  places. 

In  several  of  the  southern  states,  bitterweed  {Hdenium  temuifcUum) 
is  quite  common.  The  honey  is  absolutely  unpalatable  and  should 
never  be  placed  on  the  market.  Even  a  small  quantity  of  this  bitter 
honey  is  sufficient  to  spoil  a  whole  tankf ul  of  good  honey.  There  the 
beekeeper  should  remove  all  the  good  honey  from  the  hive  when  the 
bees  b^^i  to  work  on  bitterweed  and  give  them  empty  supers  of  ex- 
tracting combs.  When  the  flow  is  over,  if  other  flows  are  still  to  come, 
the  bitter  honey  can  be  taken  off  and  the  other  supers  replaced.  When 
the  season  is  over,  the  bitter  honey  can  be  given  back  to  the  bees  for 
winter  stores.  No  adverse  reports  have  been  found  from  the  use  of 
bitter  honey  for  wintering  the  bees. 

The  available  pasturage  determines  the  number  of  colonies  that  may 
be  successfully  kept  in  one  yard  and  this  in  turn  influences  the  S3r8tem 
of  management.  In  north  Georgia  there  is  a  large  area  where  not 
more  than  twenty-five  colonies  are  profitable  in  one  apiary.  There  is 
a  variety  of  sources  of  nectar  available  but  not  enough  of  anything 
to  support  a  large  number  of  colonies.  One  beekeeper  in  that  region 
keeps  800  colonies  of  bees,  in  thirty  yards.  This  requires  a  large 
amount  of  travel,  but  his  returns  are  more  nearly  constant  than  in  any 
other  locality  with  which  I  am  familiar.  In  contrast  there  are  numer- 
ous locations  in  the  sweet  clover  districts  and  some  in  the  buckwheat 
regions  where  three  hundred  or  more  colonies  do  well  in  one  location. 

The  presence  or  absence  of  a  supply  of  pollen  for  brood-rearing  is 
also  an  important  factor.  In  some  places,  where  there  are  heavy 
flows,  pollen  is  scarce  and  the  beekeepers  find  it  necessary  to  take  the 
bees  elsewhere  to  build  up.  This  requires  long  distance  moving  which 
is  tiresome  and  expensive. 

The  dependability  of  the  forage  is  also  to  be  considered.  There  are 
many  places  where  good  crops  can  be  gathered  occasionally,  with  fre- 
quent seasons  of  failure.  This  necessitates  migratory  beekeeping  if 
the  apiarist  is  to  harvest  a  crop  every  year.  There  are  numerous 
California  beekeepers  who  make  long  moves  from  once  to  three  or  four 
times  in  a  season,  moving  to  such  locations  as  promise  an  immediate 
harvest.  This  is  practiced  to  a  lesser  extent  in  some  of  the  central  and 
eastern  states.  The  Dadants  find  it  frequently  to  their  advantage  to 
move   their   apiaries  to  the  lowlands   along  the  Mississippi  River 
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when  tbe  crop  is  a  failure  on  the  uplands.  This  requires  a  move  of 
something  like  thirty  miles,  which  can  easily  be  accomplished  in  a  day, 
with  their  big  trucks. 

The  above  examples  could  be  multiplied  indefinitely,  but  are  suflS- 
cieot  to  show  how  necessary  it  is  that  the  beekeeper  be  fully  informed 
as  to  the  conditions  peculiar  to  his  location  and  that  he  develop  a  sjrs- 
tern  of  beekeeping  best  adapted  to  those  conditions. 


Chairman  W.  E.  Britton:  If  there  is  no  discussion,  we  will 
take  up  the  next  paper,  "The  Relation  of  Bees  to  Fire-Blight,"  by 
H.  A.  Gossard.     (Withdrawn  for  publication  elsewhere.) 

Chairman  W.  E.  Britton:  We  will  now  listen  to  the  paper  by 
Professor  J.  H.  Merrill,  entitled  **  Preliminary  Notes  on  the  Value  of 
Winte|Protection  of  Bees,"  which  will  be  read  by  Mr.  M.  C.  Tanq\iary» 

MpHf.  C.  Tanquary:  I  am  very  sorry  that  Mr.  Merrill  is  not 
hmlDecause  he  has  spent  two  years  of  work  on  this  subject.  I  have 
tried  to  follow  him  more  or  less  closely,  as  I  was  much  interested  in  his 
work. 

PRELIMINARY    NOTES    ON    THE    VALUE    OF    WINTER 
PROTECTION  FOR  BEES> 

By  J.  H.  Merrill,  Apiariai,  Kansas  StaU  Agrietdiural  CoUege  and 
Experimeni  Siatum 

7*hat  a  strong  colony  of  be^  will  gather  more  honey  than  a  weak  one 
is  a  fact  accepted  by  all  experienced  beekeepers.  However,  to  gather 
more  honey,  this  colony  should  be  strong  at  the  proper  time  in  order 
to  take  the  fullest  advantage  of  the  honey-flow.  The  proper  time  to 
have  a  colony  strong  is  at  the  beginning  of  the  honey-flow.  If  it  be- 
comes strong  too  early,  it  consumes  stores  which  the  bees  have  in  the 
hive;  if  too  late,  it  cannot  assist  in  gathering  the  crop  for  that  season. 
Whether  or  not  the  colony  is  strong  will  depend  to  a  large  extent  upon 
how  it  passed  through  the  winter. 

Ctates.  1914,  gives  some  ver>'  valuable  data  on  the  temperature  of 
the  colony  of  bees  throughout  the  year.  Phillips  and  Demuth.  1914, 
give  the  results  of  some  ver>'  careful  obsen-ations  on  the  temperature 
of  a  colony  of  bees  in  winter,  and  further  explain  in  detail  the  actions 
of  such  a  colony  during  thb  winter  which  are  necessar>'  in  order  to 
maintain  a  proper  temperature.  Phillips  maintains  that  a  bee  may 
be  compared  to  a  storage  batter>'  in  that  it  has  a  certain  amount  of 
enerio'  to  spend,  after  which  it  dies.     He  further  says  that  the  bee  is 

>  C<xilriliutioQ  No.  48  from  the  KnUimoloforal  Lakwrmtanr.  Kamm  State  Affricul- 
tural  ColWfe.  Thii  paper  enbodice  eome  ol  tbe  rcaulu  obtained  in  tbe  pftMecutioQ 
€i  pfojcct  No.  196  of  tbe  AgrieuhunU  Expcrinent  Htatioo. 


100  J0CK9AL  or  ECOHfOMlC  ENTOSfOIiOGT  [VoL  13 

obliged  to  resort  to  miucaUr  aetiTities  in  order  to  mjiinfaufi  the  pioper 
hive  temperature.  A  nyviem  of  winter  protection  which  would  mini- 
mize thifl  expenditure  of  energy  would  result  in  a  strong  colony  in  the 
spring. 

Phillips  and  Demuth,  1915  and  1918,  give  directions  for  preparing 
bees  for  the  winter  which  will  aid  very  materially  in  securing  a  strong 
colony  of  bees  at  the  right  time  of  the  year.  Although  their  explani^ 
tions  as  to  the  need  of  winter  protection  for  bees,  and  how  to  secure 
this  should  be  satiirfactory  to  all,  there  still  remain  a  large  number  of 
people  who  either  through  mistaken  observations  of  their  own,  preju- 
dice, or  on  accoimt  of  giving  value  to  mistaken  observations  of  othcnrs, 
will  persist  in  refusing  to  accept  even  the  clearest  explanation  if  it 
does  not  happen  to  coincide  with  their  preconceived  opinions.  This 
latter  class  of  people  are  prone  to  maintain  that  these  explanations 
may  perhaps  be  facts,  but  they  apply  to  some  other  part  of  the  country 
than  the  one  in  which  they  reside.  In  order  to  convince  them  that 
these  facts  apply  to  their  locality  as  well  as  to  all  other  localities,  and 
that  these  problems  apply  in  every  respect  to  them  as  much  as  to  other 
beekeepers,  it  is  often  necessary  to  conduct  additional  experiments  to 
prove  further  something  which  has  been  clearly  explained  before. 

It  has  been  the  purpose  of  this  experiment  to  gather  data  along  the 
following  points: 

First,  the  comparative  value  of  one-story  and  two-story  hives  for 
wintering ;  second,  the  importance  of  a  windbreak ;  third,  the  compara- 
tive value  of  packed  and  unpacked  hives  for  wintering;  fourth,  the 
amount  of  stores  needed  to  last  a  colony  until  the  honey-flow  commences; 
fifth,  the  efifect  of  climatic  conditions  on  wintering;  sixth,  to  ascertain 
what  form  of  winter  protection  will  insure  the  strongest  colony  of  bees 
at  the  beginning  of  the  honey-flow. 

In  order  to  secure  data  on  these  points,  experiments  have  been  car- 
ried on  at  the  Kansas  State  Agricultural  College  since  1917.  In  the 
experiment,  two  sets  of  hives  are  used.  One  set  is  placed  in  an  open 
exposed  situation  where  it  receives  no  protection  at  all  from  the  pre- 
vailing winds,  and  the  other  set  is  placed  in  a  very  dense  hedge  wind- 
break, so  that  the  strength  of  the  wind  is  very  materially  broken  before 
it  reaches  the  hives.  In  each  set  there  are  three  colonies  of  bees  corres- 
ponding in  every  way  with  each  other.  Tfhat  is,  there  is  one  one-story 
hive,  one  two-story  hive,  and  one  packed  hive  in  each  set.  The 
packed  hive  is  in  a  single  packing  case,  with  four  inches  of  leaves  be- 
neath it,  six  inches  around  it,  and  eight  inches  on  top,  used  as  an  insula- 
tion. The  entrances  during  the  winter  months  are  contracted  to  one 
three-eighths  of  an  inch  auger  hole,  f^ch  one  of  these  six  hives  rests 
on  a  platform  scale,  and  is  not  removed  from  its  position  throughout 
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the  year.  DaOy  readings  are  taken  througltout  the  year  of  the  weights 
of  the  various  hives,  and  all  changes  in  weight  recorded  each  day.  In 
order  to  determine  the  amount  of  honey  that  is  in  each  hive,  and  the 
number  of  bees  present,  a  general  weighing  of  the  colomed  is  made  in 
the  fall  on  the  date  that  the  bees  are  put  into  winter  quarters*  On 
the  day  that  the  honey-flow  starts,  another  general  weighing  i«»  made, 
to  determine  the  number  of  bees  which  have  passed  through  the  wljAer 
and  results  of  both  the  spring  and  the  fall  weighing  are  compared  to 
secure  the  data  desired.  Briefly,  the  method  of  weighing  is  as 
follows: 

Each  colony  is  weighed  eariy  in  the  morning  before  any  of  the  bees 
emerge.  Next  the  weight  of  the  hives  without  the  frames  is  ascer- 
tained, and  the  weight  of  the  frames  with  honey.  From  the  weight  of 
the  frames  of  honey  is  deducted  the  weight  of  the  empty  frames,  giving 
the  amount  of  honey  which  is  in  the  colony.  We  then  know  the  weight 
of  the  hive,  and  also  the  combined  weight  of  the  hive  and  honey. 
This  total,  when  subtracted  from  the  weight  of  the  hive,  honey,  and 
bees,  gives  the  weight  of  the  bees.  Precautions  are  taken  in  recording 
these  weights  to  prevent  the  bees  from  filling  up  with  honey,  thus  mak- 
ing, according  to  the  figures,  a  larger  number  of  bees  and  smaller 
amount  of  honey  than  really  exists  in  the  hive.  The  process  of  weigh- 
ing tjiese  colonies  is  rather  complicated,  usually  requiring  from  three 
to  four  persons  a  whole  day  in  order  to  weigh  the  six  colonies  in  the 
experiment. 

The  number  of  bees  in  a  pound  has  been  variously  estimated,  but 
for  the  purpose  of  this  experiment  we  assume  that  there  are  5,000  bees 
in  every  pound.  If  this  number  is  adhered  to  throughout  the  experi- 
ment, it  will  be  as  fair  to  one  colony  as  to  another.  As  stated  above, 
the  weight  is  recorded  each  day  from  each  one  of  these  hives  through- 
out the  year.  In  addition  to  these,  the  record  of  the  temperature,  the 
direction  of  the  wind,  and  the  strength  of  the  wind  for  each  day  is  also 
recorded  in  order  that  we  may  have  an  opportunity  to  learn  what 
effect  climatic  changes  have  on  the  wintering  of  the  bees.  These 
colonies  are  brought  as  nearly  as  possible  up  to  the  same  strength  in 
bees  and  honey.  The  queens  used  in  them  are  all  from  the  same 
stock,  purchased  from  a  reliable  (]ueen  breeder,  and  introduce<l  into 
the  colonies  on  the  same  day.  Each  colony  is  requeene<l  during  the 
month  of  August  in  order  to  insure  a  young  queen  to  carr>'  on  the  duty 
of  the  hive.  The  weighing  which  is  conducteil  in  the  spring  shows 
whether  or  not  there  has  been  an  increase  in  the  number  of  liee^  during 
the  winter.  It  is  considered  that  the  form  of  wintering  which  produces 
the  largest  number  of  bees  in  the  hive  on  the  clay  that  the  honey-flow 
starts  is  the  most  successful  method  of  wintering. 
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Fig.  1.  Showing  the  number  of  bees  at  the  beginning  of  the  honey-flow,  the 
advantage  of  packed  over  unpacked  hives,  and  the  value  of  sheltering  with  a 
windbreak. 
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Table  I.    Number  of  Bees  and  Frames  of  Brood  in  Each  Colony  May  4, 1919 
Unsheltered— No  Windbreak 
Two-story 
16,406—3  1/2  frames 
Sheltered— Windbreak 

Two-story 
20,936—3  3/4  frames 


One-«tory 
11,71»— 3  2/3  frames 

One-story 
14,063-4  1/2  frames 


Packed 
36,718-^  1/2  frames 


Packed 
38,594—6  3/4  frames 


Comparative  Value  of  One-Story  and  Two-Story  Hives 

At  first  glance  it  would  seem  that  bees  would  winter  better  in  a 
one-story  hive  than  they  would  in  a  two-story  hive,  since  there  is  less 
space  to  keep  warm,  and  consequently,  they  would  not  use  as  much 
energy  as  they  would  in  a  two-story  hive.  If  the  winter  stores  are  prop- 
erly arranged  so  that  the  bees  will  be  in  the  upper  hive  body  during 
the  coldest  part  of  the  winter,  the  objection  of  extra  room  to  be  kept 
warm  is  largely  overcome.  Two  of  the  requirements  for  good  winter- 
ing, according  to  Phillips  and  Demuth,  1915,  are,  first,  plenty  of  stores, 
and  second,  plenty  of  room  for  brood  rearing.  A  two-story  hive  suits 
these  conditions  much  better  than  a  one-story  hive  would  do. 

Table  I  shows  that  in  the  spring  the  two-story  hive  in  the  open  had 
16,406  bees,  while  the  one-story  hive  had  only  11,718,  or  a  difference 
of  5,688  bees.  In  the  windbreak,  the  two-story  hive  had  20,936  bees 
and  the  one-storj'-  hive  had  14,063,  or  a  difference  of  6,873  bees.     This 
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shows  not  only  the  superiority  of  the  two-story  hive  over  the  one-story, 
but  also  shows  that  the  windbreak  made  a  di£Ference  of  1,185  bees. 

Table  II.    Compabison  Bbtwbbn  Numbbb  op  Bbbs  in  Fall  and  Spbino 

WsiQHINaB 

No  Windbnak 

1917-18  1918-19 

Oii»«tor7 -332  -3,282 

Two-slory 2^08  -469 

Pftcksd 4,576  22,968 

Windbrmk 

Oii»«tor7 4,638  313 

Two-slory 13,346  6,936 

Picked 16,132  24^44 

In  1917,  the  BTwafe  daily  ooDsumptaoo  of  hooey  for  the  liz  hives,  over  a 
psriod  of  139  days,  was  one  eighth  of  a  pound. 

In  1918>.  the  aTsrage  daily  oonsumption  of  honey  for  the  siz  hives,  over  a 
period  of  160  days,  was  one  eighth  of  a  pound. 

Table  II  showv  that  in  the  winter  of  1917-18,  while  the  one-story 
hive  in  the  open  lost  332  bees  during  the  winter,  the  two-stor>'  hive 
similarly  placed  gained  2,208  bees.  With  those  bees  protected  by  the 
windbreak  the  two-story  hive  gained  13,346,  while  the  one-story  hive 
gained  only  4,538.  During  the  winter  of  1918-19  the  one-story  hive 
in  the  open  lost  3,282  bees,  while  the  two-story  hive  only  lost  469.  In 
the  windbreak  the  two-story  hive  gained  5,936,  while  the  one-story 
hive  gained  only  313. 

If  the  number  of  bees  at  the  beginning  of  the  honey-flow  be  a  proper 
standard,  these  results  plainly  indicate  the  superiority  of  the  two-story 
hive.  The  same  factors  which  make  this  possible  ought  to  make  the 
deeper  and  larger  hives  superior  even  to  the  two-story  hive,  since  the 
latter  will  have  plenty  of  room  for  stores  and  ample  room  for  spring 
brood  rearing  without  too  large  a  space  for  the  bees  to  keep  warm. 

Comparative  Value  of  a  Windbreak 

A  study  of  Table  I  would  indicate  the  value  of  a  windbreak,  espe- 
cially to  colonies  which  are  not  otherwise  protect e<l.  In  the  caM'  of  the 
one-story  hive,  there  were  2,345  more  bees  in  the  hive  protected  by  a 
windbreak  than  in  the  unprotected  one-stor>'  hive.  The  protected 
two-stor>'  hive  had  4,530  more  bees  than  the  unprotected  two-stor>' 
hive.  While  the  protected  packe<l  hive  only  had  1,776  more  bees  than 
the  unprotected  packed  hive,  thus  indicating  that  although  a  wind- 
break is  ver>'  valuable,  yet  if  it  is  not  po8^!«ibIe  to  provide  one  the  loss 
may  be  partially  overcome  by  using  sufficient  packing.  The  figurt*s 
shown  in  Table  II  also  indicate  ver>*  clearly  the  value  of  a  A'in<lhreak. 
In  1917-18  the  one-stor>'  hive  lont  332  l)ees  during  the  winter,  while 
the  one-story  hive  in  the  sheltere4i  position  gaine4i  4.538.  I>uring  the 
next  winter,  the  same  hives  respectively  lost  3.282  and  gaim^l  313. 
The  two-«tor>'  hive  shows  the  value  of  a  windbreak  more  clearly  even 
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than  the  one-story,  because  whfle  the  two-«tory  unsheltered  hive 
gained  2,808  in  1917-18,  the  sheltered  hive  gained  13,346.    In  1918- 
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Fig.  2.  Showing  the  gain  or  lose  in  the  number  of  bees  between  the  faU  and  spring 
weighings,  demonstrating  the  value  of  both  packing  and  windbreak. 

19  the  first  hive  lost  469  while  the  second  gained  5,936.  Judged  by 
the  standard  already  adopted,  the  windbreak  is  shown  to  be  very 
valuable  as  a  factor  of  winter  protection. 

Comparative  Value  of  Packed  and  Unpacked  Hives  por 

Winter 

During  the  winter  of  1917-18,  the  packed  hives  were  insulated  with 
shavings  and  excelsior  for  packing  material,  but  it  was  not  as  good  as 
the  forest-tree  leaves  which  were  used  in  1918-19,  and  which  will  be 
used  in  the  future. 
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Table  I  shows  that  the  packed  hive  had  25,000  more  bees  than  the 
one-story  unpacked  hive.  This  represents  about  &ve  pounds  of  bees, 
which,  at  their  present  market  value  of  around  $2  a  pound,  would 
mean  about  $10.  The  difference  between  the  number  of  bees  in  a 
packed  hive  and  in  an  unpacked  one  in  the  sheltered  set  of  hives  was 
practically  the  same  as  in  the  open. 

Table  II,  which  gives  the  results  for  1918-19,  shows  that  the  winter 
of  1918-19  was  harder  on  the  bees  than  was  the  preceding  winter,  and 
yet  this  is  the  winter  in  which  packed  bees  wintered  the  best.  In  fact, 
there  is  more  difference  in  this  unfavorable  winter  between  the  packed 
and  unpacked  hives  than  in  the  more  favorable  one.  This  is  shown  by 
the  fact  that  while  the  one-story  hive  in  the  open  lost  3,282  bees,  and 
the  two-story  hive  469,  the  packed  hive  gained  22,968.  In  the  sheltered 
hives  the  one-story  hive  gained  313  bees,  the  two-story  hive  gained  593, 
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Fif .  3.     A  cocnpariiofi  of  the  amfmnt  of  ^torm  ronmimed  each  month  hy  colonics 
ID  parlwd  hiws  And  the  amount  conmimiHl  hy  colonies  in  unpacluHi  hivr«. 

but  the  packed  hive  gaine<l  24.H44.  When  ju<ige<l  by  the  standard  of 
the  number  of  bees  in  the  hivt\  packing  app€*an(  to  l)e  the  nnmt  valuable 
factor  of  wintering,  excepting,  of  courw,  Huflicient  stores. 
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Tffc  AM0CVT  fnw  SfTomMB  XBCBBftAjnr  TO  Last  ▲  Gouianr  Ui 
BEGonnxG  or  the  HasrET-Frav 

Tbe  amoinit  of  stores  tif^fwuir  to  IjKt  a  coiony  misfl  the 
tmn^  win  depend  fau^dr  o|kmi  the  axe  of  the  colour,  aae  of  the  hire, 
•od  fttpon  the  amooot  of  protectioo  which  it  huL 

Fii^are  III  repreoents,  graphiealhr.  the  amomit  of  stofcs  eoaBamed 
by  the  bees  in  eaeh  Idnd  of  hive  ibroa^Hmi  the  vintcr.  Ab  wfll  be 
msen  in  an  examination  of  this  figure,  the  colonies  in  the  one-stoiy  hire 
consumed  less  stores  than  anr  of  the  othefs,  vfaile  the  eolomes  in  the 
paeked  hires  consumed  the  most.  This  difference  is  eqiecially  notiee- 
aMe  during  the  month  of  Kareh  at  which  time  the  stores  were  being 
used  for  brood  rearing.  A  comparison  between  Figure  I  and  Figure 
III  win  show  a  direct  relation  between  the  amount  of  stores  cmisumed 
and  the  number  of  bees  present  in  each  colon  j  at  the  beginning  of  the 
honey-flow. 
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V\%.  4,  A  cxjmpariMon  of  the  number  of  pounds  of  stores  consumed  by  colonies 
that  are  not  sheltered  with  the  amount  consumed  by  colonies  that  are  sheltered  by  a 
windbreak. 

Figure  IV  represents  a  comparison  of  the  amount  of  honey  consumed 
by  colonies  wintered  in  the  open,  and  those  sheltered  by  a  windbreak. 
The  sheltered  colonics  consumed  less  during  December,  January,  and 
February,  but  during  March  they  used  more  than  the  unprotected 
colonies.  During  April  they  used  less  stores,  or  rather  did  not  lose  as 
much  in  weight,  owing  to  the  fact  that  brood  rearing  had  continued 
for  some  time,  and  since  it  was  greater  in  the  sheltered  colonies,  the 
presence  of  the  new  bees,  and  what  honey  could  be  gathered  at  that 
time  account  for  the  fact  that  they  gained  weight  during  that  month. 
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A  study  of  this  figure  will  show  that  daring  the  months  of  Decemberi 
January,  and  February,  when  stores  were  being  consumed  only  to 
maintain  the  life  of  the  bees  that  were  already  in  the  hive,  those  which 
were  in  sheltered  positions  did  not  consume  as  much  honey  as  those  in 
the  open.  However,  during  the  month  of  March  they  consumed  so 
much  more  honey  than  did  the  other  colonies  that  the  total  amount 
consumed  was  about  equal  in  both  cases,  the  difference  being  that  the 
colonies  in  the  sheltered  positions  consumed  their  greater  amount  of 
stores  for  the  purpose  of  brood  rearing.  Had  weights  been  taken  only 
at  the  beginning  and  end  of  these  periods,  the  fact  that  the  unshel- 
tered hives  consumed  more  at  one  time  than  the  sheltered,  and  less  at 
another,  would  not  have  been  noticed. 

Table  III.    Monthly  Chanob  in  WBioBTi 

In  the  upcMT  oohinm  for  asch  month  are  placed  those  colooiae  protected  by  a  wind- 
breek  mod  m  the  kmer  those  not  protected.  Unleai  otberwise  stated,  the  figures 
fifBo  represent  a  loss  in  pounds  of  weight. 

TtDo-Morp  Poektdkm 

Deeember,  1918,  to  January,  1919 


2  6/8 

3  2/8 

3  4/8 

3  2/8 

3 
January,  1919,  to  February,  1919 

4  2/8 

3  5/8 

6  1/8 

6  4/8 

4  8/8 

6  2/8 
February,  1919,  to  March,  1919 

8  1/8 

41/8 

3  4/8 

6  4/8 

3  7/8 

3  3/8 
March,  1919,  to  April,  1919 

4  3/8 

6  2/8 

6  6/8 

10  7/8 

4  3/8 

6  6/8 
April,  1919,  to  May,  1919 

9  2/8 

4/8aain                           l/8|pun 

4  1/8 

2  5/8 

2  6/8 
Total  for  161  days 

11  5/8 

16  2/8 

17  3,8 

24  4/8 

18  7/8 

20  7/8 

37  6/8 

1.6  OS. 

Averate  Daihr  Consumption 

2.6  OS. 

2.    OS. 

2.2  os'. 

3  9os. 

Table  III  shows  that  the  total  amount  of  stores  consumed  for  a 
period  of  151  da^-s  was  less  for  the  one-!*tor>'  hive  in  the  open,  being 
16  2.  8  pounds,  and  g:rpatest  for  the  packf^l  hive  in  the  sheltered  posi- 
tion. Reference  to  Figure  I  will  «how  that  the  number  of  been  in 
the  spring  in  proportional  to  the  amount  of  8toret«  consumed.  The 
one-«tory  unpacked  hive  lost  3.282  h(*tween  fall  and  spring,  while  the 
packed  hive  gained  24,844.  The  difference  between  the  sheltered  and 
unsheltered  coloniea,  as  reganls  daily  consumption,  wai*  4  10  of  an 
ounce  for  the  one-stor>-  hives.  4  10  of  nn  ounce  for  the  two-stor>'  hives, 
and  1  3  10  ounces  for  the  packe<i  hivt*?*.  It  lias  l^een  shown  that  Xvm 
honey  will  be  required  to  winter  Imm»s  in  a  one-story  hive  than  in  either 
the  two-0tory  or  packed  hive;  that  less  will  l)e  require<l  in  a  two-stor>' 
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hive  than  in  the  packed  hive,  and  in  each  case  less  stores  will  be  con- 
sumed where  the  bees  are  not  protected  by  a  windbreak  than  would  be 
the  case  if  they  are  protected,  but  the  number  of  bees  in  the  colony  at 
the  beginning  of  the  honey-flow  is  directly  proportionate  to  the  amount 
of  stores  consumed  by  that  colony  during  the  winter. 

The  Effect  of  Climatic  Conditions  on  Wintering 
One  of  the  arguments  most  commonly  made  against  using  winter 
protection  is  that  the  bees  in  some  particular  locality  may  not  need  any 
winter  protection  because  that  locality  has  such  open  winters. 
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Fif .  5w  Sliov9  the  ATera^  g»m  in  number  of  bees  in  padwd  aynd  wnMcked  \knm 
duiing  a  arvere  winter  with  long  penods  of  eokl  wemther  aynd  tbe  s»m  or  \am  in  the 
tune  cokMuw  during  an  open  winter  with  shorter  periods  of  coU  weather. 

Fi|cure  V  represents*  graphically,  the  effects  of  both  a  severe  winter 
and  an  open  winter  upon  the  numb^  of  bees  to  be  found  in  tlie 
colony  in  the  spring.  In  the  winter  of  1917-lS,  which  was  Tcry 
severe^  bee$  were  confined  to  their  hives  for  long  periods  at  a  time, 
while  the  winter  of  191S-19  was  an  open  winter  with  no  long  pariods 
of  cold  weather. 

Figure  V  plainly  show^  which  winter  was  the  more  favorable  for  tlie 
successful  w^intering  of  bees.  During  the  severe  winter  of  1917-18^ 
the  ont'-storY  hive  in  the  open  kx^  332.  while  during  the  open  winter 
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of  1918-19  the  same  hive  lost  3,282.  During  the  severe  winter,  the 
two-story  unprotected  colony  gained  2,808,  while  during  the  opea 
winter  this  same  colony  lost  469.  During  the  severe  winter,  the  one- 
story  colony,  protected  by  a  windbreak,  gained  4,538,  while  in  the  open 
winter  the  same  colony  gained  only  313.  The  two-story  hive,  protected 
by  a  windbreak,  gained  13,346  bees  during  the  severe  winter,  but  only 
5,936  during  the  open  winter.  However,  the  effect  of  climatic  condi- 
tions is  much  more  noticeable  on  the  unpacked  colonies  than  on  the 
packed  ones.  The  insulation  which  is  placed  around  the  hives  protects 
the  bees  from  any  sudden  changes  of  weather.  If  the  warm  sun  beats 
upon  unpacked  colonies  it  soon  causes  a  considerable  rise  in  tempera- 
ture within  the  hive.  However,  with  a  well  insulated  colony  this  would 
not  be  the  case.  Although  the  unpacked  hives  did  not  do  as  well  dur- 
ing the  open  winter  as  they  did  during  the  severe  winter,  yet  the  packed 
hives  did  even  better,  owing  to  the  fact,  as  explained  before,  that  they 
were  packed  with  leaves,  which  is  a  better  insulating  material  than 
that  which  was  used  the  previous  winter.  While  one  colony  in  the 
open  was  losing  3,282  bees,  the  packed  hive  in  the  open  during  this 
open  winter  gained  22,968,  but  in  the  windbreak,  while  the  one-story 
unpacked  hive  gained  313,  the  packed  hive  gained  24,844. 

The  figure  above,  and  the  data  which  accompany  it,  plainly  indicates 
that  a  severe  winter,  with  long  periods  of  cold  weather,  is  really  much 
more  favorable  than  is  the  open  winter  with  shorter  periods  of  cold 
weather. 

Form  or  Winter  Protection  Which  Will  Insure  the  Strongest 
Colony  or  Bees  at  the  Beginning  or  the  Honet-Flow 

Reference  to  the  figures  given  above  would  show  that  the  two-story 
hive  has  advantages  over  the  one-story  hive,  and  also  that  probably  for 
the  same  reason  a  large  hive  would  be  equally  as  good,  if  not  better, 
than  the  two-story  hive,  and  also  that  a  well  packed  colony  is  greatly 
to  be  desired  over  an  unpacked  colony.  The  difference  in  the  number 
of  bees  in  the  unpacked  and  packed  hives  is  sufficiently  great  to  more 
than  repay  the  expense  which  a  beekeeper  may  be  put  to  in  providing 
sufficient  packing.  In  order  to  know  the  amount  of  stores  to  leave  in 
the  hive,  the  beekeeper  must  take  into  consideration  the  type  of  hive 
he  is  going  to  use.  If  it  is  a  one-story  to  be  used  with  no  packing,  he 
should  leave  at  least  20  pounds  of  stores,  as  this  would  usually  carry 
the  bees  through  until  the  beginning  of  the  honey-flow.  However.  25 
pounds  would  be  a  safer  amount.  If  he  is  going  to  winter  his  bees  in  a 
two-story  unprotected  hive,  then  he  had  better  leave  25  to  30  pounds, 
preferably  30  pounds.  If,  however,  he  is  going  to  pack  them  he  i^hould 
leave  enough  stores  to  last  well  into  the  spring,  as  he  will  not  nee<i  to 
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taoleet  tbem  durijig  tbe  eariy  Bpring.  For  this  veaBOfn  be  Bhould  loAye 
40  to  50  pouBck.  While  ordinarih-  ihcy  would  pass  tiie  winter  well 
on  40  pounds,  it  would  be  better  t4^  have  the  50  poundB  in  there  for 
safety. 

The  value  of  a  windbreak  haF  been  clearly  shown,  and  as  explained 
by  Philliptr  and  Demutb.  this  should  consist  of  a  broken  wincbreak, 
aucb  as  a  hedice.  or  if  a  fence  must  be  used,  it  should  be  so  constructed 
that  there  will  be  lai:^  cracks  between  the  boards.  To  sum  np  the 
whole  thing:  a  packed  hive  sheltered  from  the  wind  b>'  a  f:ood  wind- 
break, having  45  or  50  pounds  of  stores,  has  the  best  chanee  of  paiwmg 
tbe  winter  successfully',  and  will  probabh'  contain  the  laif^st  number 
of  bees  in  tbe  spring  at  the  beginning  of  the  honey-fio^-  ready  to  take 
advantage  of  the  same. 

SriaiART 

First .  Directions  have  been  given  in  previous  publications  as  to  the 
method  for  gi^'ing  bees  winter  protection.  The  purpose  of  this  woiiL 
is  w  secure  data  showing  the  neeessiri-  of  using  this  winter  protection. 

Second.  Six  hives  containing  a  known  amoimt  of  hone^^  and  a 
knom^n  number  of  bees  were  placed  on  scales,  and  daih*  readings  taken 
of  all  changes  in  weight. 

Third.  Three  of  these  hives  were  shehered  by  a  windbreak  irtiile 
the  others  were  not. 

Fourth.  Each  set  of  three  consisted  of  one  one-story  \nvB,  one  two- 
stor>*  hive,  and  one  packed  hive. 

Fifth.  In  addition  w  making  daih'  readings  of  the  changes  in 
weights,  a  general  weiglung  was  made  at  the  beginning  of  the  honey- 
flow  in  the  spring  to  determine  the  ntnnber  of  bees  in  the  colonies  on 
that  date. 

Sixth.  These  obsemitions  show  that  the  Two-mcry  hive  is  prefer- 
able to  the  one-stoni-  hii^.  and  the  packed  hive  is  much  to  be  preferred 
over  the  unpacked  hive. 

Seventh.  It  was  also  shown  that  a  windbreak  is  very  essential, 
especially  to  colonies  which  hai-e  no  other  form  of  winter  protectioin. 

Ei^xth.  The  effect  of  a  severe  winter  was  found  to  be  leas  ii^junons 
to  tJbe  o^'er-wintering  of  bees  than  an  open  winter. 

Kintii.  Colonies  which  are  packed  for  the  winter  consume  more 
flUires.  owing  to  tbe  fact  that  more  stores  are  necessary,  due  to 
increaaed  brood  rearing. 

LinaLATrsE  Cma> 
B,  £.  F.,  and  T^emttb.  Gbc»g£  S. 
I9H.    Tbe  ToDOpcsBtnie  of  the  BosKy  Bee  Chisier  in  IXlziiiar.    Bol.  No.  9S, 
r.£LI>ept.«rAcn. 

(«fBaBi.    BoL  No.  6»S,  r.  S.  Dept.  of  A«n. 
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1918.    The  PreparatioD  oi  Beet  for  Outdoor  Wintering.    Bui.  No.'  1012,  U.  8. 
Depi.  of  Agn. 
GATn,  B.  N. 

1914.    The  Tcinper»ture  of  the  Bee  Colony.    Bui.  No.  96,  U.  8.  Dept.  of  Afri. 


Mr.  G.  M.  Bentlet:  We  have  a  great  deal  of  trouble  with  the 
wintering  of  bees  in  Tennessee.  We  are  sorry  that  Dr.  Merrill  is  not 
with  us  to  explain  more  concerning  his  methods.  In  Tennessee  we 
have  found  it  very  difficult  to  interest  people  in  the  winter  protection 
of  bees,  simply  because  we  frequently  have  open  winters.  When  Mr. 
C.  E.  Bartholomew  was  in  Tennessee  doing  extension  work  in  bee- 
keeping, he  patterned  a  winter  hive,  an  enclosure,  after  that  of  Dr. 
Phillips,  which  included  four  hives  with  four  entrances.  That  method 
of  winter  protection  was  pretty  generally  introduced,  but  the  greatest 
trouble  was  that  many  beekeepers  thought  that  nature  had  given  them 
plenty  of  protection  simply  because  the  winters  were  not  severe.  With 
the  experimental  apiary  at  the  Experiment  Station  we  have  found  thmt 
sudden  changes  are  the  causes  that  have  developed  the  dwindling  or 
weak  colonies  of  bees  in  the  spring,  often  making  them  too  weak  to 
overcome  that  trouble.  We  have  some  concrete  examples  in  the  sta- 
tion apiary  and  in  different  parts  of  the  state  where  persons  who  care- 
fully pack  their  bees  in  the  winter  receive  a  yield  of  1 10  and  sometimes 
200  pounds  of  comb  honey  per  hive.  The  average  production  for  the 
state  of  Tennessee  is  39}  pounds,  counting  the  log  gum,  the  box  hive, 
and  the  ordinary  modem  hive.  Without  any  doubt  winter  packing 
in  the  southern  states  is  a  success. 

Mr.  G.  G.  Ainsue:  Didn*t  I  understand  that  the  packed  hive 
is  a  one-story  or  two-story  hive? 

Mr.  M.  C.  Tanquary:  A  packetl  hive  is  only  a  single-story  hive. 

Chairman  W.  E.  Britton:  The  next  on  the  program  is  a  three- 
reel  motion  picture  illustrating  beekeeping  in  the  Califomian  National 
Forest.  These  reels  have  been  furnished  by  Mr.  George  A. 
C  oleman. 

Chairman  W.  E.  Britton:  We  will  now  listen  to  the  report  of 
the  committee  on  nominatioiui,  consisting  of  Messrs.  J.  G.  Sanders, 
£.  (\  Cotton  and  G.  G.  Ainslie. 

Mr.  J.  G.  Sanders:  The  Committee  on  Nominations  presents 
the  name  of  Mr.  F.  B.  Paddock  for  Chairman  and  Mr.  G.  M.  Bentley 
for  Secretary  for  the  ensuing  year. 

It  was  voted  that  the  report  of  the  committee  be  accepted  and  the 
recommendations  adopted. 

The  above-mentioned  members  were  declared  elected  and  the  session 
adjourned. 
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Morning  Session,  Thursday,  January  1, 1920, 10.16  a.  m. 

President  W.  C.  O'Kane:  The  chair  desires  to  wish  all  of  you 
a  Very  Happy  New  Year. 

The  first  paper  on  the  program  is  **The  Work  of  the  Railroad  Ento- 
mologist," by  V.  I.  Safro. 

THE  WORK  OF  THE  RAH^ROAD  ENTOMOLOGIST 

By  V.  I.  Safro,  LouisviUe,  Ky, 

With  the  development  of  railroad  agricultural  departments,  the 
need  for  railroad  entomologists  is  coming  more  and  more  into  evidence 
and  it  will  be  but  a  matter  of  a  few  years  before  every  large  railroad 
will  have  its  entomological  officials.  There  is  a  definite  field  in  the 
agricultural  and  commercial  activities  of  a  large  railroad  which  would 
come  naturally  under  the  jurisdiction  of  the  entomologist — work 
which  now  is  either  entirely  neglected  or  to  a  great  extent  imperfectly 
conducted.  The  intent  of  this  article  is  to  indicate  to  prospective 
railroad  entomologists  the  lines  of  work  that  should  come  under  their 
attention,  and,  incidentally,  to  crystallize  for  railroad  agriculturists 
the  duties  that  definitely  necessitate  the  employment  of  entomologists. 

The  writer  has  based  his  discussion  upon  considerable  work  done 
for  and  with  railroads,  upon  some  five  years  of  frequent  contact  with 
railroad  entomologists,  horticulturists,  agriculturists,  and  their  prob^ 
lems,  and  upon  many  excellent  opportunities  to  observe  the  need  of 
such  work  as  is  here  indicated. 

The  occurrence  and  solution  of  certain  entomological  problems  has 
been  noticed  from  time  to  time  in  its  most  evident  form;  namely,  the 
reduction  of  tonnage  due  to  insect  damage  to  crops.  And  whereas 
this  is  by  no  means  the  only  line  of  endeavor  for  the  railroad  ento- 
mologist, it  is  the  one  line  that  the  average  railroad  official  can  under- 
stand without  the  exhaustive  explanation  that  may  be  necessary  to 
justify  the  appointment  of  an  entomologist  for  the  solution  of  other 
entomological  problems  affecting  railroad  economics. 

In  instances  that  have  come  before  the  writer,  the  solution  of  any 
one  of  many  of  these  common  tonnage  problems  would  of  itself  have 
paid  the  salary  of  the  entomologist  several  times  over  and  given  a 
handsome  profit  to  the  railroad,  and  this  is  what  the  railroad  official  - 
in  authority  will  most  easily  understand. 

Possibilities  of  Increased  Tonnage 

The  writer  has  at  hand  a  letter  received  some  time  ago  from  J.  A. 
Hughes,  horticulturist,  American  Refrigerator  Transit  Co.,  Missouri 
Pacific  Railroad.    He  states: 
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"We  are  pivpared  to  move  about  3,000  can  of  onioiis  from  soutbern  Texas,  and 
the  Laredo  diatrict  m  fuffering  from  one  of  the  worst  infeatationB  of  thrips  I  have 
ever  leen.  ...  We  eatimate  the  tonnage  reduced  fully  20  per  cent  on  account 
of  thk  peat." 

It  had  previously  been  demonstrated  in  this  same  district  that  the 
ravaices  of  the  onion  thrips  could  be  materially  checked  by  proper 
control  methods;  and,  accepting  Mr.  Hughes's  estimate  of  20  per  cent 
reduction  in  tonnage  due  to  the  onion  thrips,  the  work  of  an  ento- 
mologist for  about  two  months  in  the  Laredo  district  might  have  been 
conducive  to  a  greater  tonnage  with  a  maximum  possibility  of  increase 
amounting  to  750  cars. 

E.  G.  Kelly  writes  in  the  Journal  of  Economic  Entomoloot, 
April,  1917,  p.  233,  that  the  ''green  bug"  in  1916  destroyed  250,000 
acres  of  oats  and  100,000  acres  of  wheat  in  Kansas  alone,  mostly  in 
only  four  counties.  In  Oklahoma,  the  destruction  was  estimated  at 
350,000  acres  of  oats  and  160,000  acres  of  wheat.  Mr.  Kelly  informed 
the  writer  at  the  time  that  a  good  part  of  this  infestation  could  have 
been  prevented  by  proper  entomological  procedure. 

Proper  entomological  work  at  that  time  would  not  only  have  paid 
the  railroad  a  profit  amounting  to  many  times  the  expenditure  of  the 
entomological  service  but  would  have  increased  the  wealth  of  the 
population  along  the  railroad  and  because  of  this  would  have  mate- 
rially contributed  to  the  good  will— an  asset  which  the  railroads  recog- 
nise as  being  of  exceeding  importance. 

The  destruction  of  potatoes  by  the  Colorado  potato  beetle  is  one 
of  the  very  common  examples.  Within  the  last  several  years  destruc- 
tion of  crops  by  the  potato  aphis  has  become  evident,  so  much  so  that 
several  railroads  have  endeavored  to  interest  themselves  to  the  extent 
of  seeking  relief  for  the  growers  of  their  respective  districts. 

The  University  of  California,  as  a  result  of  work  on  the  peach  worm 
at  Newcastle,  Cal.,  produced  in  one  year  an  increase  of  500  cars  of 
peaches,  as  reported  by  the  local  railroad  officials.  After  eight  years 
of  work  at  Watson ville,  Cal.,  the  tonnage  of  apples  was  increased  to 
the  amount  of  over '800  cars.  Upon  the  completion  of  mosquito  exter- 
mination work  at  Bakersville,  Cal.,  land  values  increased  200  per  cent. 

The  past  season  at  Midland,  Tex.,  arrangements  were  made  to  take 
care  of  the  crop  of  honey  dejr  melons.  One  hundred  refrigerator  ran«. 
and  sufficient  ice  accordingly,  won*  resorve<l  for  the  purp<w4\  \n 
epidemic  of  aphis  occurred,  found  the  growers  unpropanMl  and  une- 
quipped to  meet  it.  with  the  result  that  the  tonnage  w:is  nnhavd  to 
only  four  cars.  Here  was  a  loss  of  tonnage,  a  Iciss  of  icv.  nim*ty-^ix 
cars  tied  up  when  refrigerator  cars  were  in  <ienmnd  cls*»wherf.  a  hws 

of  revenue  to  the  railoMul  and  the  refrigerator  company  of  $150  \wt  vht. 

f 
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ftim  f^  .^4i;fi^  f.hdfr*  pra^utaOy  aQ  tbisk  ummtt^  eoold  have  beet  :»ved — 

a^  it^m  axm>imtiti^  in  trauiiipi»tadon  (dian^es  aloiie  co  abmst  914J£0^ 

fA  ^^  ruvr.hin^irf  Umh  u%  the  ^etowms  in  the  ^Kctran:  and.  ineooaeqiKnee. 

fjbmr  U'>w^  p«irchamn$^  pnowiSTS  xnd  smaller  ^upments  of  purc&afles 

mfA  fh^  <fwrtrwt. 
Th^ii^  f^!W  f aiuV>m  ^xaaipif»  grve  a  <!iefinice  ^japse  el  pqeAiKiieii> 
RpiW^mi^  f>if  gramth^^pfterir  Cotorarfe  pocacco  beetles,  e&mck  bqgs^ 

^.4^.,  it^^  f#y>  w^  kiMyfm  to  merit  further  cfiaeiBraoa  here. 

Th^  fry  of  the  roadii  »  for  tonna^^,  tonna^  and  more  totma^. 

f  it^e  f.hem  tonikaip^  and  they  ean  ose  joo  whether  joa  emU  yoaraelf  m 

ffp:i0it  5io4ieitor  or  an  ecrtomologMt. 

RnrrmffUifiiCAh  Ammtasce  A3n>  Caop  DrrEXsiTicA'noei 

^'f/j^  dhf^rmfit^twn  m  an  important  hem  in  railroad  ecooomies* 
Tb^  IC'^ater  the  dtvenabuMkm — whliin,  of  course,  reaaooable  limha — 
the  greater  the  ttmnmay  effeeted  in  the  dntribation  of  roDiiig  slock, 
laticrr  and  rinbi,  A  ^eetion  devoted  entirely  to  one  crop  may  canae  a 
railfoa/1  enormoun  Iom  by  the  faihire  of  that  crop.  DiTcrsificatioD 
w/jijl/l  tend  to  minimize  the  poaribilities  of  total  crop  faihirea.  Sin^ 
etffp  dfirtricrtif  ipve  rine  to  freight  congestioDB,  shortages  of  cars,  and 
fm^fM%ij^ — all  of  which  problems  can  be  minimued  by  prc^per  diTer- 
sffication. 

In  many  iruitancen  ohnerved  by  the  writer ,  the  limiting  factor  preventing 
div^infimtifm  han  been  an  intted  factor  tusceptible  to  satisfadory  sohUion, 

H^Tveral  inniATicfm  have  come  to  the  writer's  attention  in  which  some 
cropM  ar^  ^own  only  on  a  household  scale  which  should  be  grown 
coiriinirrcially  in  the  same  district.  Such  is  often  the  case  with  cab- 
bagi;s^  onions^  melons  and  other  truck  crops.  Entomological  work  in 
suc^h  inninucvn  may  result  in  practically  building  up  conmiunities. 

()fU!n  it  riccurs  that  crops,  once  established,  are  later  abandoned 
iH'crause  of  insect  pests. 

JJovUn  K.  I).  Ball,  in  a  letter  to  the  writer  dated  April  16,  1917, 
stftiod  that: 

'"Hiifciir  tKM*t  liliKht,'  canned  by  the  puncture  of  the  beet  leaf -hopper,  has  been 
a  vi<ry  \Mgi*\y  contributing  ciiujie  of  the  abandonment  of  sugar  beet  raising  in  a  num- 
\H*r  fif  W(wt4«rn  aroim.  Several  factories  have  been  dismantled  and  others  are  lying 
idlii  at  tlio  prcM'nt  tiiDC  on  this  account,  involving  losses  running  into  the  millions 
of  dnIlarM  in  cfK'h  n%m».  'Dh^sc  losses,  while  not  entirely  preventable  in  most  cases, 
wt^n^  n\illi(M(Mitly  im)  to  have  maintained  the  industry  if  entomological  assistance  had 
\h^u  ummI." 

]Io  tilno  HtatoH: 
"The  HUicar  \m*i  mnul  prnduotion  was  abandoned  in  the  Arkansas  Valley  and  other 
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diiitnrU  of  the  Pbuiw  refpon  on  account  of  injury  by  the  false  chinch  bug,  an  injury 
which  might  have  been  controlled  by  entomological  aasistance." 

Doctor  F.  H.  Chittenden,  in  a  letter  to  the  writer  April  14,  1917, 
sUted: 

"The  raining  of  need  boeto  han  been  practically  abandoned  in  the  east  on  account 
of  the  ravages  in  past  times  of  the  beet  aphis/' 

The  Imperial  Valley,  California,  at  one  time  had  a  distinct  cabbage 
shipping  season.  Primarily  because  of  the  cabbage  aphis  and  the 
lack  of  information  among  the  growers  on  proper  methods  of  control, 
the  growing  of  cabbage  on  a  large  scale  was  at  one  time  practically 
abandoned  and  even  to  the  present  time  the  production  of  Imperial 
Valley  cabbages  is  much  smaller  than  it  would  be  under  proper  stimu- 
lation. 

CodPBRATiON  Between  Railroad  and  Grower  and  Other 

Agencies 

The  railroads  recognise  this  item  as  being  of  considerable,  often  in 
fart  of  paramount,  importance.  Practically  all  railroads  endeavor 
in  some  form,  often  very  crudely  and  ineffectively,  to  foster  such  co6p» 
eration.  Railroads  have  reprinted  official  bulletins  or  issued  publica- 
tions of  their  own,  intended  to  disseminate  the  proper  information 
not  only  to  growers  themselves  but  to  business  men,  local  banks,  etc. 

Railroad  demonstration  trains  are  of  common  occurrence  and  as 
this  phase  of  agricultural  activity  becomes  better  known,  the  ento- 
mokigical  work  incident  to  such  trains  and  railroad  schools  will  become 
quite  evident. 

One  example  of  this  type  of  service  will  suffice:  At  one  time  the 
M.  K.  and  T.  Railroad  sent  out  a  notice  to  orchanlists  along  its  lines 
stating: 

"Starting  November  H  and  nmning  t4>  December  3,  we  are  cooperating  with  horti- 
cultural  officials  and  authorities  in  this  state,  alsii  with  the  I*.  S.  D.  .V.  in  conducting 
an  urrhani  cleannip  cam|MUgn  along  our  lines  in  Texas.  .  .  .  Our  working  force 
of  practical  scientific  men  will  go  int4>  the  fi«*ld  to  prune.  s|>ray,  dehorn  and  teach 
the  care  of  orrhards  with  all  its  relationship  to  the  proper  setting  of  fruit  to  all  ccun- 
oiunitirs  who  desire  this  work." 

E.NT01lOL0<aCAL   Ql*ARA.NTINE   AND    LVSPEI^'ION 

This  iiroblem  is  l>ec<)ming  increat<ingly  pnnninent.  and  fr<*f|uently 
ariMft  to  lN>ther  the  railroad  as  W(»ll  a^  the  tfliipfx^r.  Most  <iisHgree* 
ments  iK*cur  entirely  as  a  result  of  lack  of  understanding  of  the  true 
situation. 

The  railroa<l  entomologist  would  have  jun.*kiiction  over  in?4|XH*tion  of 
cars  for  the  gypsy  and  brown-tail  moths,  keeping  cars  used  for  ship- 
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ment  of  sugar  cane  free  of  scrape  as  a  measure  against  the  sugar  cane 
moth  borer,  observance  of  pink  bollworm  precautions,  interpretation 
and  execution  of  entomological  quarantine  regulations  generally,  and 
the  promulgation  of  such  railroad  regulations  as  will  enable  the  road 
to  properly  observe  the  quarantine  orders  of  the  various  states  with 
least  loss  and  friction. 

The  Entomologist  a  Builder  of  Good  Will 

Good  will  is  recogniied  by  business  as  a  distinct  and  often  a  prime 
asset.  It  is  a  commodity  that  is  capitalised,  purchased,  sold,  leased. 
And  here  the  entomologist  can  function  as  a  most  important  factor. 
He  can  keep  in  touch  with  growers,  individuals  as  well  as  organisations, 
and  dealers  to  their  ultimate  benefit  and  protection.  He  can  issue 
timely  warnings  of  possible  or  threatened  epidemics;  he  can  assist 
growers  to  obtain  proper  material  or  outfits  for  their  control  work;  he 
can  warn  against  fraudulent  materials  or  irresponsible  concerns;  he 
can  press  the  passage  of  proper  laws  to  protect  the  grower;  he  can 
urge  enforc^odent  of  laws>  otherwise  permitted  to  lie  dormant;  he  can 
function  as  co5perator  with  county  agents,  state  and  government 
officials:  he  can  conduct  demonstrations,  schocds  and  even  corres- 
pondence courses:  he  can  assist  local  health  authorities  along  the  line 
of  riimination  of  flies,  mosquitoes*  etc.,  thereby  being  conducive  to 
belter  living  conditions,  increased  c<donisation,  hi^^her  real  estate 
values  and  greater  prosperity  and  happiness  generally. 


PRK;SiiDE>'T  W.  C.  CVKaxk:  The  paper  is  before  you  for  discusBioii. 

Mr.  LcotXARD  Has£Max:  I  would  like  to  know  if  any  enlomologiat 
at  poretsenl  represents  a  raihoad. 

Mr.  V.  L  Safro:  Before  the  war.  I  knew  personally  about  eight 
or  ten  who  ilevoted  their  entire  time  to  such  problems.  There  weie 
in  addttion  to  tkeee.  two  or  three  doaen  who  were  primarfly  engaged 
in  other  w\>rk.  but  spent  part  of  their  time  on  entooiologiral  piobleiiis. 
TtM^  return  of  the  railroads  to  their  [^vate  owners  will  be  an  iiieeiitiTe 
to  the  raifaroad  agrtcuhurists  to  begin  to  organise  their  departments 
ak>0|:  :$otid  definite  Uneis. 

^^^acTART  A.  F.  BvRGESs:  It  seems  to  m^e  that  thk  paper  m 
tuuM^  and  has  pouited  out  a  fieki  of  activity  that  a  good  many  of  ob 
ksve  never  coosi^iered.  I  can  see  where  there  miidLt  be  some  oppor- 
tunitM^  ak«^t  thb  line  that  wvHitd  be  beneficial  not  only  to  the  nil- 
nxKb  and  thw  shipf^ers  but  to  the  entomotoitijts  as  weJL 

Ma.  O.  L.  MARL.\rr:     One    Ictiportazic    point    that    the    paper 
bcott^cht  out  which  I  want  to  eoipfeastse  with  a  wv>ni  or  two  b  the  i 
ssi^  for  the  inspecuiMiiL  and  clean-op  ot  freiK^c  cars  at  the  pocmt  af  < 
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tiiiRtion.  You  recall,  perhaps,  the  reports  that  have  been  published 
in  our  monthly  Service  and  Regulatory  Announcements  of  the  findings 
in  freight  cars.  You  remember,  perhaps,  the  items  in  relation  to  car- 
riage of  the  potato  beetle  and  also  refuse  Florida  oranges  and  vege- 
tables from  Chicago  to  California.  As  a  result  of  those  findings,  the 
Secretary  of  Agriculture  addressed  a  letter  to  the  railroad  adminis- 
tration asking  if  measures  could  not  be  enforced  to  compel  the  cleaning 
of  freight  cars  at  the  point  of  discharge  of  the  contents,  in  order  to 
prevent  the  carrying  of  pests.  I  think  that  is  something  that  should 
be  followed  up. 

President  W.  C.  O'Kane:  We  will  now  listen  to  Mr.  Pierce's 
paper  on  "Commercial  and  Professional  Entomology — The  Future 
of  Our  Profession." 

COMMERCIAL    AND    PROFESSIONAL    ENTOMOLOGY— THE 
FUTURE  OF  OUR  PROFESSION 

By  W.  DwioHT  PisacB,  CmtuUing  EnUmoioffui,  Th^  Gag§'Pure9  Rmmirck 
LaboraiorieM,  Incorporated,  Denver,  Colo, 

We  have  for  so  many  years  looked  upon  entomology  as  either  a 
paMime  of  men  engaged  in  other  occupations,  or  as  a  salaried  federal, 
state  or  institutional  profession,  that  we  are  apt  to  forget  another 
ver>'  important  branch  of  the  science.  In  fact  the  rolls  of  our  society 
have  contained  but  few  names  of  men  who  could  not  be  classified 
under  one  of  these  heads.  But  this  year  it  is  difTerent,  and  in  coming 
years,  the  time  is  not  far  distant  when  the  commercial  and  professional 
entomologists  will  outnumber  their  fellows. 

^or  at  least  ten  years  there  has  been  a  strong  undercurrent  of  dii^ 
russion  among  the  younger  men  in  our  science  looking  forward  to  the 
time  when  entomology  would  be  unshackled  and  able  to  raise  its  head 
among  the  professional  sciences.  Many  of  us  have  realiseil  the  abso- 
lute impossibility  of  great  progress  in  entomolog>'  until  we  could  have 
at  least  as  large  a  body  of  men  unhampered  by  institutional  or  legis- 
lative restrictions,  as  there  were  under  those  conditions.  We  saw 
that  when  that  happy  day  arrived  the  average  pay  in  our  profession 
would  naturally  be  greater,  because  when  a  man  has  a  chance  to  lie  a 
free  agent  he  can  bargain  better  for  his  8alar>'.  I  recognise  the  fact 
that  what  I  will  say  may  open  an  entirely  new  line  of  thought  to  some 
of  you  and  that  some  will  not  like  to  hear  it.  But  I  believe  the  major- 
ity will  rejoice  with  me  that  the  day  is  now  at  hand  when  entomology 
steps  forth  into  new  fields  to  make  a  new  name  for  itself,  as  one  of  ttie 
great  enconomic  professions  of  the  new  world  era. 

I  do  not  know  poaitively  how  many  men  are  already  in  the  practical 
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field  but  when  two  of  us  stepped  out  of  the  harness  on  the  same  day 
with  identical  purposes  there  were  many  skeptics  regarding  the  possi- 
bility of  our  making  a  living.  They  are  probably  still  skeptical  and 
to  such  as  assume  such  an  attitude  there  is  no  future  outside  of  the 
subsidied  ranks. 

If  in  the  beginning  entomologists  had  started  out  as  professional 
and  consulting  specialists,  matters  would  have  been  quite  different. 
It  happened,  however,  that  the  public  had  first  to  receive  a  long  course 
in  instruction  as  to  what  we  as  a  profession  could  accomplish.  Gov- 
ernmental and  state  institutions  were  about  the  only  means  available 
for  proving  our  worth.  The  world  knows  what  we  can  do  now.  They 
are  willing  to  pay  us  for  our  expert  advice,  provided,  of  course,  we 
make  a  reputation  for  giving  correct  advice.  As  a  matter  of  fact 
there  are  many  people  on  this  earth  who  would  rather  pay  for  advice 
than  receive  it  free,  and  many  would  rather,  have  some  one  do  a  tech- 
nical piece  of  work  for  them  for  a  higher  price  and  feel  that  it  was 
done  right  than  do  it  themselves.  That  is  the  reason  I  say  that  the 
day  is  come  when  a  well  trained  man  can  hang  up  his  shingle  as  a  con- 
sulting entomologist  and  make  a  successful  business  of  it. 

I  would  not  advise  a  man  to  start  out  this  way  without  a  little  capi- 
tal, for  no  professional  man  gets  into  full  swing  in  the  first  year  of  his 
practise.  As  a  matter  of  fact  some  of  us  decided  several  years  ago 
that  it  would  be  necessary  to  have  two  years  living  expenses  laid  up 
in  reserve. 

What  better  combination  could  we  have  for  the  man  just  starting 
out,  than  a  little  rented  plot  of  ground  with  a  truck  garden  on  which 
he  can  experiment,  and  some  hives  of  bees?  His  shingle  hanging  over 
the  door,  and  a  neat  business  card  and  letter  head,  with  a  sinwle 
announcement  in  the  local  papers  would  open  the  ball.  He  womd 
build  up  as  large  a  private  library  as  he  could  from  free  publications 
and  then  buy  more  important  volumes  as  he  was  able.  He  must  be 
a  good  mixer  and  go  out  among  the  farmers  and  business  men  who 
may  have  need  of  him  and  show  that  he  knows  what  he  is  talking 
about.  He  must  have  sufficient  imagination  to  see  new  fields  of  effort 
and  then  try  to  get  into  them.  He  should  endeavor  to  secure  the 
imnoy  of  a  good  series  of  insecticides  and  machinery  for  applying 
L  It  would  pay  him  to  give  free  demonstrations  occasionally. 
floon  have  assistants  on  the  job. 

nentioiied  bee  culture.    I  wonder  how  many  of  us  realize 

bofliiieaB  it  is  when  properly  conducted.    There  are 

honqr  production  and  you  can  easily  get  your  start 

the  pontion  you  now  occupy.    If  you  let  the  apiary 

jll  aoon  find  you  must  part  either  with  position 


FebfUary,  '20]     PIERCE:  CX>MMERCIAL  AND  PROFESSIONAL  ENTOMOLOGY        119 

or  with  the  bees.  To  be  a  producer  in  this  world  is  a  great  thing. 
Think  hard  before  you  choose  to  stay  with  that  salary. 

The  commercial  field  is  linked  absolutely  with  the  professional. 
There  will  be  some  men  who  will  elect  only  to  do  advisory  work,  and 
remain  aloof  from  the  practical  application.  There  will  be  some  who 
will  undertake  sanitary  projects  only,  and  some  who  will  elect  to  go 
forth  with  spraying  outfits  or  gas  generators,  but  I  believe  that  most 
of  us  will  combine  the  consulting,  the  practical  application,  and  the 
purely  commercial. 

What  is  the  field  of  commercial  entomology?  It  is  the  largest  field 
for  development  in  our  science,  although  few  have  yet  learned  it. 
Modem  business  is  being  cast  into  new  lines.  Pick  up  any  current 
magaxine  and  glance  at  the  advertisements  of  all  industry  and  see 
bow  the  emphasis  is  put  upon  scientific  management,  scientific  proc- 
esses, etc.  Open  your  eyes  to  what  is  going  on  in  the  business  world 
and  you  will  see  that  the  great  manufacturers  of  America  know  that 
to  sur\'ive  in  the  new  order  of  things  they  must  have  the  l)est  technical 
advice  available  in  the  world  today.  Do  you  know  any  place  where 
your  technical  knowledge  would  benefit  some  great  business?  If  you 
know  and  do  not  act  it  is  because  you  are  not  alive  to  your  own  poten- 
tiality. Modem  business  will  give  you  every  opportunity  to  prove 
your  ability  and  will  pay  you  what  you  are  worth.  Furthermore 
the  modem  business  man  is  alive  to  the  value  of  having  his  men  attend 
meetings  and  conventions;  to  well  worded  advertisements  written  by 
men  who  know  what  they  are  talking  about ;  and  to  scientific  publica- 
tions from  the  pens  of  his  employees.  There  is  nothing  admired  more 
in  business  than  brains,  and  foresight  and  initiative.  If  you  can  show 
a  business  man  where  you  can  make  him  money  or  save  money  for 
him  you  can  name  your  price. 

As  a  salaried  technical  man  in  the  industries  you  are  in  reality  an 
independent,  because  rival  corporations  are  watching  your  results  and 
will  bid  for  you  if  they  see  you  can  l)etter  their  business.  Further- 
more in  the  business  world  you  rise  or  fall  on  your  own  merit  and  not 
because  of  secret  machinations  of  officialdom.  You  may  make  ene- 
mies but  business  enmity  is  more  open.  You  are  constantly  at  the 
seat  of  commercial  warfare  and  you  know  that  you  must  give  results. 
You  will  be  free  from  the  laissei-faire  policy  which  has  so  retarded  the 
profprsB  of  official  entomology. 

I  will  now  speak  of  the  field  in  which  I  am  most  interested.  It  is 
a  combination  of  investigation,  consultation,  demonstration,  prarttse 
aod  manufacture.  Why  should  we  not  carr>'  our  work  l>eyon<l  th«* 
mere  investigation  and  when  we  find  a  new  insecticide,  manufacture 
ity  or  arraofe  to  have  it  manufactured?     Hence  the  desirability  i)f 
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uniting  forces  with  men  of  other  professions  who  can  codperate  with 
us.  Thus  the  metallurgist,  chemist,  entomologist,  and  agriculturist 
make  a  fine  combination.  One  needs  a  particular  insect  controlled, 
another  finds  out  how  to  control  it,  the  third  finds  how  to  make  the 
substance,  and  the  fourth  extracts  it  from  the  raw  materials. 

In  the  future  we  are  going  to  have  new  series  of  insecticides.  We 
are  going  to  have  insecticides  which  will  conform  more  nearly  to  stand- 
ards. We  are  going  to  find  out  more  accurately  how  insecticides  kill, 
because  it  will  be  our  business  to  make  the  most  efficient  killing  sub- 
stances we  can  get.  We  will  not  put  out  substances  that  will  kill  the 
insect  and  also  injure  the  plant  or  animal  we  want  to  protect,  because 
we  must  continue  to  sell  and  the  public  -will  not  buy  unless  we  give 
results. 

Are  we  not  naturally  going  to  get  greater  progress  in  insect  control 
when  entomologists  are  in  the  ring  trying  to  learn  the  very  basic  prin- 
ciples of  control  so  that  they  will  have  the  best  product  on  the  market? 
Can  you  not  see  the  great  stimulation  which  modern  business  is  giving 
to  research?  The  commercial  research  man  is  given  definite  practical 
problems  to  solve.  He  knows  that  when  he  solves  them,  they  will  be 
put  into  practise  and  commuted  into  the  coin  of  the  realm.  He  also 
knows  that  there  will  be  a  suitable  reward  for  his  industry. 

Men  are  going  to  be  in  demand.  But  they  must  be  men  who  are 
wide  awake  to  the  field.  They  must  be  men  who  are  thinking  about 
these  things  and  studying  to  equip  themselves  for  this  great  field  of 
future  investigations.  More  men  must  be  trained.  And  the  training 
of  entomologists  for  practical  life  is  quite  different  from  the  training 
for  pure  science.  Our  professors  must  begin  to  think  out  new  courses 
of  training,  with  practise  as  the  dominant  note. 

New  insecticides  acting  along  new  principles  will  from  time  to  time 
appear  on  the  market  anS  our  colleagues  in  official  positions  will  find 
they  must  give  these  fair  tests.  There  must  be  open  mindedness  on 
both  sides.  We  must  have  codperation  and  fellowship  in  our  science. 
If  the  official  investigators  need  a  particular  substance  put  on  the 
market  in  sufficient  quantity  and  of  proper  quality  at  prices  which 
will  bring  results,  they  will  get  results  quickest  through  active  codpera- 
tion with  their  professional  brothers  who  are  in  a  position  to  do  this. 
The  official  worker  has  a  problem  to  solve  and  wants  to  try  many  new 
substances  but  finds  them  difficult  to  obtain.  If  he  calls  in  his  pro- 
fessional colleague  and  asks  his  cooperation,  between  them  they  will 
get  results. 

We  can  not  insist  too  often  on  the  necessity  of  forever  relegating  to 
the  past  the  days  of  the  selfish  investigator  who  tries  to  do  all  his  work 
alone  so  that  no  one  else  can  participate  in  the  credit.    We  have  ar- 
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rived  at  an  age  of  cooperation  in  iproups,  so  that  we  may  progress  faster 
in  the  solution  of  the  great  problems  lying  before  us.  Two  or  three 
or  more  men  working  together  and  frequently  conferring  on  the  prog- 
ress of  their  work  can  do  twice  as  much  work  as  those  same  men 
working  separately,  each  jealous  of  the  other's  progress. 

During  the  past  year  quite  a  number  of  us  have  entered  this  new 
profession  and  in  the  future  many  more  of  you  will  follow  suit.  My 
next  words  are  addressed  to  you  future  consulting  entomologists. 
First  of  all  we  must  be  actively  associated  together  so  that  we  can 
pull  for  each  other,  and  when  calls  for  assistance  come  which  would 
more  normally  be  in  another  man's  territory  we  can  exchange  services. 
By  starting  right  we  can  be  mutually  helpful  and  build  up  a  corps  of 
experts  in  this  country  that  the  nation  will  respect.  If  we  start  wrong 
with  the  idea  of  grabbing  every  job  for  ourselves  and  letting  our  fellows 
starve;  if  we  undercut  the  other  fellow;  cast  slurs  upon  his  reputation 
and  in  every  way  conceive  enmity  toward  him  because  he  is  a  rival 
specialist,  we  get  nowhere.  How  closely  we  can  associate  ourselves 
depends  upon  our  good  will  toward  each  other  and  the  prospects  before 
us.  It  may  be  merely  to  exchange  views,  it  may  be  to  exchange  proe- 
pective  clients,  it  may  be  to  link  ourselves  into  a  closely  knit  financial 
cooperation. 

Every  man  trained  in  entomolog>'  will  not  necessarily  be  a  good 
man  to  enter  this  new  field.  He  must  be  able  to  accommodate  himself 
to  his  clients'  way  of  thinking  and  find  a  way  to  help  that  will  be  under- 
stood. He  must  know  how  to  advertise  his  brains  and  his  wares  con- 
vincingly, and  must  refrain  from  going  over  the  heads  of  clients.  But 
above  all  he  must  either  know  how  to  solve  his  problems  or  who  can 
solve  them  for  him. 

In  other  words  our  professional  man  has  to  be  an  all  round  ento- 
mologist or  have  enough  assistants  or  associates  to  cover  the  whole 
ground.  If  he  does  not  know  offhand  the  answer  he  must  know  how 
to  get  the  answer. 

This  brings  us  back  to  the  school  training.  You  can  not  go  into 
the  commercial  field  and  be  in  ignorance  of  ordinary  business  law. 
You  must  know  how  to  give  financial  accounting  to  the  go\'emment 
and  to  your  associates.  You  must  know  how  to  figure  costa  and  prof- 
its. Thus  an  orchard  owner  comes  and  asks  you  to  bid  on  the  spray- 
ing of  his  orchard.  You  look  it  over,  and  when  you  are  through  you 
must  make  him  a  bid  which  will  correctly  cover  the  co^ts  of  labor  and 
supplies  and  yield  you  a  modest  fee.  There  will  be  competitors,  so 
you  must  be  able  to  get  your  supplies  at  the  best  figure  and  must  do  a 
job  that  will  give  satisfaction.  In  other  words  the  future  curriculum 
will  embrace  commercial  arithmetic.    I  would  advise  a  course  in 
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mapping,  charting,  plotting,  and  interpretation  of  statistics  and  data, 
because  very  few  people  really  grasp  the  meaning  of  a  mass  of  figures. 
It  is  a  subject  worthy  of  intensive  study.  The  proper  presentation 
of  your  data  is  essential  to  the  success  of  your  work. 

As  to  entomological  training,  unquestionably  the  pupil  must  be 
given  the  theories  of  insect  behavior,  classification,  and  control,  but 
more  important  than  that,  he  must  be  taught  how  to  recognize  the 
insects  in  the  field,  how  to  recognize  their  work.  He  must  be  an  out- 
door man  with  a  keen  eye,  and  should  take  copious  notes.  The  man 
who  can  properly  place  insect  damage  and  because  of  his  knowledge  of 
insect  habits  can  immediately  advise  at  least  temporary  expedients  is 
worth  more  than  the  indoor  theorist  who  can  tell  you  what  to  do  when 
he  gets  a  proper  determination.  We  are  rapidly  learning  how  to 
identify  the  insect  from  its  immature  stages.  The  teacher  can  not 
too  strongly  emphasize  all  that  he  can  gather  together  on  this  subject. 
Of  course  the  theory  of  control  must  be  taught  but  I  would  combine  it 
with  actual  experience  with  the  apparatus  in  the  field.  Have  the 
student  actually  undertake  the  control.  He  won't  forget  what  he  has 
done.     He  may  easily  forget  what  you  tell  him. 

So  let  us  all  work  together  to  build  up  the  future  of  our  science. 

We  stand  today  at  the  threshhold  of  a  new  era.  Will  entomology 
knock  at  the  door  of  opportunity  and  ask  admittance  to  the  council 
rooms  of  the  elect  or  will  we  slink  along  and  greedily  take  the  crumbs 
that  are  condescendingly  thrown  our  way?  Too  long  has  it  been  the 
custom  in  entomological  circles  to  push  aside  ambitious  programs  for 
improvement  and  enlargement  of  our  work  with  the  remarks  that  such 
programs  are  not  according  to  precedent,  or  that  we  would  be  turned 
down  if  we  made  such  a  proposal,  and  so  opportunity  after  opportunity 
has  died  because  of  that  obsessing  fear  that  defeat  would  result. 

Defeat  will  most  assuredly  come  to  him  who  makes  a  suggestion 
expecting  at  the  time  it  would  be  turned  down. 

The  war  has  caused  the  world  and  especially  the  American  people 
to  look  quite  differently  at  the  problems  which  face  us.  We  see  now 
that  things  must  be  done  on  a  far  more  comprehensive  scheme,  that 
eonununity  and  state  or  national  cooperative  action  is  necessary  to 
accomplish  the  tasks  of  the  new  era.  We  entomologists,  trained  in  a 
school  of  conservatism,  must  adjust  our  viewpoint  to  the  new  situation. 

Service  is  the  standard  by  which  all  professions  will  be  rated  in  the 
coming  days.  No  longer  may  we  sit  with  satisfaction  at  our  desks 
aud  calmly  Htudy  our  insect  problems  with  no  care  as  to  the  general 
public*  The  nation  is  watching  ub.  They  know  that  we  hold  the 
fccy«  to  the  problems  of  agricultural  loss  and  the  loss  of  health,  or  that 
we  «haufd  bold  thetu  if  we  don't,     ^.ow  the  public  wants  service,  and 
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service  that  can  be  recognized  as  such.  Are  we  ready  to  give  it?  Are 
we  willing  to  adjust  our  ways  and  manner  of  thought  so  that  we  can 
in  the  future  give  this  service  demanded  of  us? 


President  W.  C.  O'Kane:  Is  there  any  discussion  on  this  paper? 
If  not,  we  will  go  to  the  next  paper,  ''Notes  on  Poisoning  the  Boll 
WeeWl,"  by  Wilmon  Newell. 

NOTES  ON  POISONING  THE  BOLL  WEEVIL 

Results  of  an  Investigation  to  Determine  Whether  the  Pres- 
ence OF  Dew  or  Rain  Water  on  Cotton  Plants  is  Necessary 
TO  THE  Effective  Use  of  Arsenates 

By  Wilmon  Nbwbll  and  Ku  K.  Bynum 

While  it  is  not  our  object  in  the  present  paper  to  review  the  history 
of  the  various  attempts  made  to  poison  the  boll  weevil  it  is,  neverthe- 
less, pertinent  to  call  attention  to  the  fact  that  since  the  publication 
by  the  senior  author  and  Mr.  Geo.  D.  Smith,  in  1909,'  of  experi- 
mental results  which  showed  conclusively  that  the  boll  weevil  could 
be  profitably  poisoned  with  powdered  lead  arsenate,  close  attention 
has  been  given  this  problem  by  the  Bureau  of  Entomology.  Since 
1909  experiments  with  lead  arsenate,  and  later  with  calcium  arsenate, 
have  been  made  at  the  Tallulah  (Ix)uisiana)  laboratory  of  the  Bureau, 
by  Mr.  (^eo.  D.  Smith  and  subsequently  by  Mr.  B.  R.  C'oad,  under 
the  direction  of  Dr.  W.  D.  Hunter. 

After  eight  years  of  investigation  the  Bureau  of  Entomolog}*,  in 
July,  1918,  finally  committe<l  itself  to  the  proposition  that  the  boll 
weevil  can  be  poisoned  with  profit  and  has  recently  undertaken  to 
promote  the  general  use  of  arsenates,  particularly  calcium  arsenate, 
for  practical  control  of  the  boll  weevil  by  cotton  planters. 

According  to  Bulletin  No.  731,  United  States  Department  of  Agri- 
culture, by  Mr.  Coad,  issued  July  19.  1918.  successful  poisoning  of 
the  boll  weevil  is  based  upon  the  supposed  habit  of  the  Iwll  wee\il  in 
drinking  dew  or  rain  water  which  collects  on  the  cotton  plants,  this 
water  presumably  becoming  poisoned  by  the  application  of  calcium 
arsenate  in  the  form  of  a  dust  or  cloud. 

Experiments  made  by  Mr.  T.  (\  Barber  and  the  senior  author  of  the 
present  paper,  in  1906.  1907.  and  1908.  seeiiuHl  to  show  quite  am" 
clusively  that  mortality  among  the  weevils,  following  application  of 
an  amenical  poison,  was  due  to  ingestion  of  the  |x>ison  with  their  f<MMl. 
particularly  when  the  poison  was  applie<l  in  such  a  way  as  to  pi^netrate 
between  the  tender  leaves  in  the  terminal  buds  of  the  cotton  plant  or 
*  Circ.  83,  Lmtiiiaos  Crop  Pnt  ConmuHioQ,  Dec.  1,  1909. 
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to  cover  the  cotton  square  (bud)  itself.'  It  was  upon  these  results 
that  the  field  work  of  1909,  by  Mr.  Geo.  D.  Smith  and  the  senior  author, 
was  based  and  which  showed  an  increased  yield  of  cotton  averaging 
71  per  cent  in  the  poisoned  plats  of  thirteen  field  experiments. 

The  question  of  whether  the  boll  weevil  is  killed  through  ingestion 
of  poison  with  its  food  or  through  drinking  dew  or  rain  water  contain- 
ing the  poison  is  an  important  one,  as  bearing  upon  practical  work  in 
controlling  the  insect.  If  mortality  is  due  to  ingestion  of  the  poison 
while  the  weevil  is  feeding  manifestly  that  method  of  application  will 
be  most  successful  which  places  the  poison  directly  upon  those  portions 
of  the  plant  where  the  weevil  is  most  Ukely  to  feed.  On  the  other 
hand,  if  mortaUty  is  due  to  the  weevil  being  poisoned  by  imbibing 
dew  or  rain  water  on  the  treated  plants,  any  method  of  wholesale  dis- 
tribution of  the  poison  throughout  the  cotton  field  will  accomplish  the 
desired  piu-pose.  The  machinery  used  in  these  two  methods  of  appli- 
cation will  vary  greatly  and  a  correct  understanding  of  the  manner 
in  which  the  weevil  is  poisoned  by  the  use  of  lead  or  calcium  arsenate 
will,  therefore,  prevent  needless  expenditure  by  the  cotton  planter  in 
machinery  which  is  not  adapted  to  the  purpose  and  also  tend  to 
increase  the  efliciencyof  the  poisoning  operations. 

For  the  purpose  of  determining  the  point  mentioned  very  careful 
experiments  were  conducted  at  Madison,  Fla.,  during  the  summer  of 
1919,  the  work  being  immediately  in  charge  of  the  junior  author, 
assisted  by  Messrs.  A.  C.  Brown,  K.  E.  Bragdon,  J.  C.  Goodwin  and 
Walter  F.  Eberhardt,  of  the  Florida  State  Plant  Board.  The  work 
was  inspected  at  frequent  intervals  by  the  senior  author.  OflSce  and 
laboratory  faciUties  at  Madison  were  generously  made  available  for 
us  by  Dr.  W.  D.  Hunter  of  the  Bureau  of  Entomology. 

The  powdered  arsenate  of  lead  used  in  these  experiments  was  rep- 
resented by  the  manufacturer  to  contain  "not  less  than  30  per  cent" 
of  arsenic  oxide  and  "less  than  1  per  cent"  of  water  soluble  arsenic. 

The  powdered  calcium  arsenate  used  was  represented  to  contain 
"total  arsenic  oxide  40  per  cent"  and  water  soluble  arsenic  "}  per 
cent"  and  met  the  specifications  laid  down  by  Mr.  B.  R.  Goad  for 
calcium  arsenate  suitable  for  boll  weevil  poisoning. 

Experiments  were  made  under  field  conditions  and  also  in  the  lab- 
oratory.    The  former  will  be  first  discussed. 

Field  Cage  Experiments 

The  field  experiments  were  conducted  in  cages  3x3  feet,  4^  feet  in 
height,  of  16-mesh  galvanized  wire-cloth,  made  as  nearly  insect-tight 
as  possible.     Cotton  plants  in  the  field  were  treated  with  calcium 
»  Circ.  No.  23,  Louisiana  Crop  Pest  Commission,  July,  1908. 
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arsenate  and  others  with  lead  arsenate,  using  approximately  ten  pounds 
of  the  poison  per  acre.  Cages  were  then  placed  over  individual  treated 
plants  (see  fig.  1),  each  cage  floored  with  paper  as  tightly  as  possible 
and  fly  paper  placed  around  the  outside  lower  edges  of  the  cage  to 
exclude  ants  and  a  counted  number  of  field-collected  boll  weevils  intro- 
duced into  each  cage.  Certain  cages  were  covered  at  night  and  dur- 
ing showers  with  a  heavy  oUcloth  cover,  extending  to  within  12  inches 
of  the  ground  (see  fig.  2)  so  that  the  plants  were  protected  against  all 
deposition  of  visible  moisture.  Other  cages,  paired  with  these  in  the 
experiments,  were  not  supplied  with  covers  and  the  plants  in  them 
received  the  same  precipitation  of  dew  and  rain  as  plants  under  normal 
field  conditions,  except  that  covers  were  placed  on  them  when  severe 
storms  occurred  in  order  to  prevent  excessive  washing  off  of  the  poison 
or  possible  drowning  of  the  weevils. 

Corresponding  cages,  both  "  covered  "  and  "  uncovered,"  were  placed 
over  non-poisoned  plants  to  serve  as  checks.  Observations  were  made 
twice  daily  in  all  cages  to  determine  the  mortality  among  the  weevils. 
The  following  table,  showing  the  results  obtained  in  two  series  of 
experiments,  using  lead  arsenate  and  calcium  arsenate  on  both  cov- 
ered and  uncovered  plants,  b  typical  of  the  observations  made  on  the 
total  of  2,250  weevils  used  in  the  field  experiments. 
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In  all,  nine  series  of  experiments,  such  as  described  above,  were 
made.  Each  ** series"  consisted  of  one  cage-covered  cotton  plant 
treated  with  lead  arsenate,  one  with  calcium  arsenate  and  one  check 
cage,  the  latter  containing  the  same  number  of  weevils  used  in  each 
of  the  other  cages,  in  order  to  determine  the  "  natural "  mortality^. 

Observations  were  made  twice  daily  on  750  weevils  confined  on 
plants  treated  with  lead  arsenate,  750  on  plants  treated  with  calcium 
arsenate  and  750  confined  on  non-treated  cotton  plants  but  which 
were  otherwise  under  the  same  conditions  as  those  on  the  treated  plants. 

The  following  table  shows  the  daily  mortality,  in  percentages,  among 
the  weevils  on  plants  treated  with  lead  arsenate  when  protected  from 
dew  and  rain,  namely,  kept  entirely  dry  during  the  course  of  the 
experiments,  and  on  plants  similarly  treated  which  were  exposed  to 
normal  deposition  of  dew  and  light  rains,  being  protected  only  from 
severe  storms. 

The  deposition  of  dew  on  the  exposed  plants  was  of  almost  daily 
occurrence,  heavy  dew  occurring  on  20  mornings,  medium  dew  on  17 
mornings,  light  dew  on  9  mornings  and  no  dew  on  10  mornings  during 
the  60  "experiment-days"  that  these  investigations  were  under  way. 
Light  rain  fell  on  one  morning.  During  the  course  of  the  experiments 
only  one  storm  occurred  which  required  the  covering  of  the  cages 
which  were  under  "normal"  conditions  as  to  precipitation  of  dew 
and  rain. 

Of  the  nine  plants  treated  with  lead  arsenate,  three  received  the 
poison  by  the  direct  application  or  "blast"  method  and  six  by  the 
"cloud"  method  as  advocated  by  Coad.  Of  the  three  receiving  treat- 
ment by  the  former  method  one  was  protected  from  all  dew  and  rain 
and  two  were  exposed  to  normal  precipitation.  Of  the  six  treated  by 
the  cloud  method  two  were  protected  from  dew  and  rain  and  four 
exposed  to  normal  precipitation.^ 
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I  Although  the  primarv  object  of  these  investigations  was  to  determine  how  the  weevil  obtains  suffi- 
cient poison  to  produce  death,  the  experiments  were,  nevertheless,  so  arranged  as  to  give  data  on  other 
educations.  The  data  have  been  tabulated,  for  example,  to  show  the  mortaUty  resulting  from  applicar 
tion  of  lead  arsenate  by  the  blast  or  direct  method  and  by  the  cloud  or  settling  method ;  also  to  show  the 
comparative  mortality  when  calcium  arsenate  was  applied  by  both  these  methods.  This  information  ia 
summarised  in  the  following  table  which  shows  the  mortahty  among  the  boll  weevils  during  the  first 
10  days  following  the  applications: 
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Ty|M'  of  (*affr9  umhI  over  trratcHl  cotton  pUnta  in  the  fickl  to  determine  mortality 
among  UiU  Wf*(*vil8  under  var>'ing  ronditM»ns.     (Original.) 


Ty|M*  of  oilcloth  covvrd  unnl  u*  |>rrvt*nt  depcwition  of  «lew  on  crrtain  of  the  trmted 
planU. 
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Comparison  of  the  data  in  the  above  table  is  easily  made  by  means 
of  the  following  chart,  in  which  the  daily  percentage  of  mortality  is 
shown  in  the  case  of  both  the  covered  plants  and  those  exposed  to 
oormal  deposition  of  dew  and  rain. 
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TiATt  1  —  I)mJy  mortmlity.  in  prrcmUfBr*,  arot^nK  wrrviln  on  n»ttuii  pfauiU  trfatMl 
.»h  lr»(l  anmatr:  hravy  hoe  (A*.  aimtniK  2A0  wrr%'ibi  on  |iUntii  |inttrnr«l  fn)in  all 
dpw  ami  ram;  Imtkrn  linr  (B\  among  .VIO  wctviIk  on  |)Untii  rx|MMird  to  mtrmal  drpooi- 
tinn  ol  <lrw  ami  rain. 

The  same  information  is  also  contained  in  the  following  chart,  in 
which  "A"  shows  the  total  mortality,  during  the  first  ten  days  after 
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application,  on  plants  entirely  protected  from  dew  and  rain  and  ''B" 
the  total  mortality  on  plants  exposed  to  light  rains  and  normal  deposi- 
tion of  dew.  Ai  and  Bi  show,  respectively^  the  total  natural  mortality 
among  weevils  confined  under  identical  conditions  but  on  non-treated 
plants. 
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Chart  2. — Diagram  showing  total  percentage  of  mortality  among  boll  weevils  on 
cotton  plants  treated  with  lead  arsenate:  A,  on  plants  protected  from  all  dew  and 
rain;  B,  on  plants  exposed  to  normal  precipitation.  Also  natural  mortality  among 
weevils  on  non-treated  plants:  Ai,  on  plants  protected  from  all  dew  and  rain;  Bi, 
on  plants  exposed  to  normal  precipitation. 

Identical  experiments  were  made  using  calcium  arsenate,  instead  of 
lead  arsenate,  as  the  poison  and  using  the  same  check  cages.  The 
following  table  shows  the  results  obtained  when  using  calcium  arsenate, 
instead  of  lead  arsenate,  the  arrangement  of  cages,  method  of  applica- 
tions, etc.,  being  the  same. 
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Tabls  in.  Pvm  Csirr  MorrAUTT  Amono  Boix  Wkuxum  on  CAunrM-ABSBHATS  Tbiatid  Plaiov: 
(A)  Pbotbctbo  rmoM  Diw  am  Raim.  and  (B)  Exkmbd  to  Dbw  amv  Liobt  RAim,  Duuvo 
FiMT  10  Day*  Am*  Tbiatmbmt 


A 

B 

Eipoeed  to  dew  and  lisht  nUoe 

TrMt«d 
(250  weevils 

per  osnt 

Cbtck 

(2S0wMrib 

InZmgm) 

percent 

Timted 
(SOOweeTik 
ui8eiicee) 

percent 

Cbeok 

(SOOweevib 

in6ci«M) 

per  cent 

1st 

8.8 

0 

136 

2od                             

14  0 

0 

IS  4 

3H                 

10  3 

2  8 

II  8 

4th 

10  8 

0 

»th 

4  8 

0  4 

6tli 

8  0 

24 

7th 

8  4 

0  4 

Mh 

3  2 

2  8 

9th 

3  2 

2  4 

lOth 

2  4 

2  8 

3  0 

T«>lAb 

78  8 

14  0 

73  8 

17  2 

The  following  chart  shows  the  above  information  in  graphic  form, 
i.  f..  the  daily  mortality  on  treated  plants  protected  from  dew  and 
rain  and  on  treateti  plantM  exposed  to  normal  precipitation. 
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C'liart  3  —  I>fttly  imtrtAlity.  in  |ierrrntii|erff,  among  wTevib  on  cotton  pUnta  trrmt«Hi 
with  nUnum  anvMitc:  hravy  line  (A).  anionK  250  wrrviU  f>n  |>Unt«  protected  frt>Ri 
iWw  and  rmin;  broken  line  (B),  amonn  500  weeTil^  on  pUnu  expcwed  to  nurnial 
drpiwition  oC  dew  and  rain. 

C*hart  4  shows  in  graphic  form  the  total  percentage  of  mortality  as 
given  in  Table  III  and  Chart  3. 
to 
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The  increased  mortality  among  the  weevils  on  treated  plants  pro- 
tected from  dew  and  rain,  as  compared  to  the  mortality  on  treated 
plants  exposed  to  deposition  of  dew  and  rain  is  very  marked. 
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Chart  4. — ^Diagram  showing  total  percentage  of  mortality  among  boll  weevils  on 
cotton  plants  treated  with  calcium  arsenate:  A,  on  plants  protected  from  all  dew 
and  rain;  B,  on  plants  exposed  to  normal  precipitation.  Also  natural  mortality 
among  weevils  on  non-treated  plants:  Ai,  on  plants  protected  from  all  dew  and 
rain;  Bi,  on  plants  exposed  to  normal  precipitation. 

Reference  to  Table  II  shows  that,  using  lead  arsenate,  the  mortaUty 
on  protected  plants  was  85.6  per  cent  during  10  days  and  on  exposed 
plants  was  73.8  per  cent.  During  the  same  period  the  natiu-al  mor- 
tality, as  shown  by  the  weevils  on  non-treated  plants,  was  14  per  cent 
on  plants  protected  from  dew  and  17.2  per  cent  on  plants  exposed  to 
dew.  The  mortality  creditable  to  the  lead  arsenate  was  therefore 
71.6  per  cent  in  the  case  of  the  weevils  on  plants  kept  dry  and  56.6  per 
cent  on  plants  exposed  to  dew,  or  a  mortality  greater  by  15  per  cent 

plants  kept  dry  than  that  on  plants  receiving  dew. 
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When  calcium  arsenate  was  used  (Table  III)  the  mortality  on  pro- 
tected plants  was  78.8  per  cent  and  on  "exposed"  plants  73.8  per 
eent,  the  checks  being  as  given  above,  giving  a  mortality,  due  to  the 
poison  of  64.8  per  cent  on  dry  plants  and  56.6  per  cent  on  plants  ex- 
posed to  dew,  a  gain  of  8.2  per  cent  when  the  plants  remained  dry.* 

The  foregoing  results  seem  to  show  conclusively  that,  as  the  mor- 
tality on  dry  plants  was  perceptibly  higher  than  on  those  exposed  to 
the  deposition  of  rain  and  dew,  the  presence  of  visible  moisture  is  in 
no  way  necessary  to  the  effectiveness  of  either  lead  or  calcium  arsenate. 
This  forces  us  to  the  conclusion  that  the  weevil  is  killed  by  ingestion  of 
the  poison  in  feeding  and  not  when  drinking  dew  or  rain  water  as 
claimed  by  Mr.  Coad. 

The  investigation  was,  however,  pursued  along  other  lines,  largely 
under  laboratory  conditions. 

The  Toxicity  of  Dew  from  Poisoned  Plants 

Investigations  were  also  made  to  determine  the  amount  of  arsenic 
containe<i  in  dew  which  was  deposited  on  cotton  plants  which  had 
been  treated  with  both  lead  arsenate  and  calcium  arsenate.  Upland 
cotton  plants  in  the  field  were  treated  by  dusting  them  with  lead  arse- 
nate in  the  usual  manner,  at  the  rate  of  about  8  pounds  per  acre. 
Other  plats  were  treated  in  like  manner  with  calcium  arsenate.  The 
dew  was  collected  from  these  plants,  early  in  the  morning,  by  the  use 
of  (>hell  or  specimen  vials.  It  was  found  that  by  carefully  touching 
thi*  lip  of  the  vial  to  the  dew  drops  suspended  from  the  edges  and  tips 
of  leaves  that  the  dew  could  be,  though  rather  tediously,  drawn  off 
into  the  vial  and  a  sufficient  quantity  thus  accumulated  for  laboratory 
experiments.  Dew  was  collected  only  from  leaves  well  covered  with 
poison. 

Dew  collected  in  this  manner  was  submitted  to  Mr.  S.  E.  ColUson, 
chemist  of  the  University  of  Florida  Experiment  Station,  for  quantita- 


*  Tbr  data  Rprurpd  in  these  expmmento  afTonis  an  inteimting  compariaon  Wtwren 
the  effrctivenrfls  of  lead  aneoate  and  of  calcium  araenate. 

On  planU  firotcrted  from  moiiturr  thr  mortality  aMrihalJr  to  fead  araeiiaie  (Table 
U)  wan  71.6  prr  rent  and  to  calcium  anrnate  (Table  111)  64.H  per  cent,  a  dtffen>nce 
in  favor  of  the  lead  anrnate  of  6.8  per  cent,  but  the  mortality  ancriliable  to  lead  anr- 
nate on  "eipoted"  planta  (Table  11)  wan  54V6  per  cent  and  to  calcium  arsenate  (Table 
III)  aW>!iA6percent. 

In  the  caae  of  application  by  the  bla^t  method,  all  expehmenUi,  lead  anenatc  itave 
a  mortality  of  88.6  per  cent  during  ten  «la>-»  and  calcium  arsenate  a  mortality  of  79  3 
per  cent,  a  margin  of  9.3  per  cent  in  fa%'or  of  lead  anenate.  Applications  by  the 
doud  method,  all  experiments,  s»Te  a  mc^ality  with  lead  arsenate  of  74.7  \wr  cent 
and  with  cmkium  arsenate  a  mortality  of  74^  per  cent.  The  nxirtality  in  the  check 
was  16.1  per  eent  (see  footnote,  p.  9). 
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tive  analysis.  The  following  table  shows  the  number  of  parts  of 
arsenic  per  million  in  the  dew  as  determined  by  Mr.  CoUison.  Each 
sample  of  dew  analyzed  was  collected  from  leaves  well  covered  with 
poison  from  several  dozen  plants  in  different  parts  of  the  treated  plat 
and  the  arsenic  content  may,  therefore,  be  considered  as  decidedly 
above  the  average  arsenic  content  of  dew  on  treated  plants. 


From  planta  treated  with 

Dew  collected 

Parts  ar^nic 
per  million 

TiPiul  arsenate 

First  morning  after  application 

6.7 

Lead  arsenate 

Second  morning  after  application 

6.7 

Calcium  arsenate 

First  morning  after  application 

43.5 

Calcium  arsenate 

Second  morning  after  application 

10.00' 

From  the  foregoing  it  is  seen  that  the  actual  amount  of  arsenic  in 
the  dew  from  treated  plants  is  remarkably  small,  even  when  collected 
from  leaves  heavily  coated  with  the  arsenate,  and  presumably  a  weevil 
would  have  to  consume  very  considerable  amounts  of  it  in  order  for 
it  to  prove  fatal.  Experiments  were  accordingly  made  to  determine 
whether  such  dew  would  prove  fatal  to  boll  weevils  when  all  other 
sources  of  moisture  were  eliminated. 

Large  battery  jars  were  prepared,  each  jar  having  a  layer  of  dry 
sand  in  the  bottom  and  the  top  covered  with  cheesecloth  to  permit' 
circulation  of  air.  A  counted  number  of  field-collected  weevils  was 
introduced  into  each  jar  and  thereafter  supplied  with  dew,  collected 
from  the  treated  plants  the  morning  following  the  application  of  poison, 
by  placing  the  dew  in  shallow  tin  trays.  No  other  water  was  supplied 
and  the  weevils  had  no  food.  Corresponding  lots  of  field-collected 
weevils  were  kept  in  similar  jars,  but  supplied  with  clear  water  instead 
of  dew  and  the  daily  mortality  noted.  Under  these  conditions  the 
weevils  went  rather  frequently  to  the  dew  in  the  trays  and  remained 
with  their  beaks  inserted  in  the  dew  for  periods  varying  from  1}  to  5 
minutes,  2J  minutes  being  about  the  average.  It  is  assumed  that 
they  were  drinking  during  these  periods. 

The  mortality,  during  10  days,  among  80  weevils  supplied  only 
with  dew  from  lead-arsenate  treated  plants  was  80  per  cent,  among 
80  with  dew  from  calcium-arsenate  treated  plants  was  68.7  per  cent 
and  among  80  with  clear  water  was  43.7  per  cent;  all  of  which  is 
shown  in  the  following  chart: 

In  the  course  of  these  experiments  one  weevil  lived  for  12  days  on 
an  exclusive  diet  of  dew  from  calcium-arsenate  treated  plants  and 
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two  lived  for  13  days  and  one  for  19  days  on  dew  from  lead^arsenata 
treated  planta. 

From  the  foregoing  chart  it  is  seen  that  the  mortality  was  not  appre- 
ciable until  the  weevils  had  been  drinking  the  poisoned  dew  for  more 
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Ch^rX  5. — Total  percentage  of  mortality  amonK  weevils  de|iri\'ed  of  all  food  and 
fumuihed  only  with:  A.  dew  fmm  |)lanta  treated  with  lead  amenate;  B,  dew  from 
planta  treated  with  calrium  amenate;  C,  clear  water. 

than  three  day?.  Therefore,  untler  normal  field  conditions  the  mor- 
tality cauM>d  by  drinking  dew  containing  poison  is  so  small  that  no 
practical  degm»  uf  control  through  this  caus4*  can  lx»  expected.  Be- 
«d(*s.  a  careful  stmly  of  the  weevil's  habits  indicates  no  tendency  to 
drink  dew  in  such  (plant it ies  us  would  1m*  necessary  for  succi^^^ful 
poiM)ning  if  the  weevil  s<*cun»s  the  poison  mainly  t»r  cntin»ly  in  this 
way. 

The  following  experiments  appn>ximat(*<l  field  c(»nditions  in  that 
weeviln  wen*  furnished  with  Iwith  dew  fn>m  treated  plants  and  with 
fresh  cotton  squares  as  focxi. 
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MOBTAUTT  AmOKG  WkSYILS  SvPFLIKD  WITH  FoOD  AND  WITH  DeW 

FBOM  Treated  Plants 
Field-collected  weevils  were  confined  in  battery  jars  as  described 
in  the  preceding  experiments,  furnished  with  dew  from  treated  plants 
in  the  same  manner  and  in  addition  given  fresh  cotton  squares  each 
morning.  They,  therefore,  had  cotton  squares  as  a  source  of  both 
food  and  moistiu-e,  as  is  the  case  in  the  field,  and  in  addition  had  dew 
constantly  available  for  drinking  purposes.  The  mortality,  during  10 
days,  among  80  weevils  confined  with  dew  from  lead-arsenate  treated 
plants,  80  confined  with  dew  from  calcium-arsenate  treated  plants 
and  80  confined  with  clear  water  is  shown  in  the  following  table. 


Tabu  IV.    Daily  MovTALnr  AMOva  Boix  Wistxl*  Surrumo 

POftOWBD  COTTOir  PLAim 

wm 

[  Food  avd  wm  Dbw  fbom 

Nnaiber 

DftUT"  morlAli^ 

Tota]d««d 
lOdiKj^ 

F«T  aefit  BMW- 

Uq«ld 

1 

3 

4 

6 

e 

7 

8 

mo 

pUata  -  -    -  -    *              * .  ^  * 

80 

0 

0 

0 

0 

0 

1 

2 

0 

2 

t 

6 

7.5 

80 

1 

0 

0 

0 

0 

1 

0 

1 

1 

1 

fi 

Q.2 

WmtrnV'thmek**} 

m 

0 

0 

a 

0 

t 

Q 

1 

1 

s 

a 

8 

10,0 

As  the  mortality  among  the  weevils  having  access  to  water  was  fully 
as  great  as  that  among  those  having  access  to  the  poisoned  dew  it  is 
at  onco  evident  that  either  the  weevils  did  not  partake  of  the  dew  or 
they  did  not  drink  enough  of  it  to  cause  any  mortahty.  It  is  to  be 
remembered,  in  this  connection,  that  the  dew  to  which  these  weevils 
had  access  was  collected  the  first  morning  following  the  application 
of  arsenates  and  only  from  leaves  which  showed  a  relatively  heavy 
coating  of  the  poison. 

Summary 

1.  The  mortahty  among  boll  weevils  on  cotton  plants  treated  with 
lead  and  calcium  arsenates  and  kept  protected  from  all  rain  and  dew 
was  appreciably  higher  than  the  mortahty  on  plants  similarly  treated 
but  exposed  to  dew  and  normal  precipitation.  As  the  presence  of  dew 
or  rain  water  on  the  cotton  plants  does  not  increase  the  effectiveness 
of  either  lead  or  calcium  arsenate  as  a  boll  weevil  poison  it  is  evident 
that  mortahty  from  the  use  of  either  of  these  poisons  is  brought  about 
by  ingestion  of  the  poison  with  the  weevil's  food  and  not  by  drinking 
the  so-called  ^^  poisoned  dew." 

2.  Dew  collected  from  cotton  plants  treated  with  lead  arsenate  at 
the  rate  of  approximately  8  pounds  per  acre  was  found,  upon  anal3rsis, 
^1^  oontain  6J  parts  of  arsenic  per  million.    Dew  from  plants  treated 
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with  calcium  arsenate  at  the  same  rate  was  found  to  contain  from  10 
to  43.5  parts  of  arsenic  per  million.  The  dew  was  collected  only  from 
cotton  leaves  that  showed  a  distinct,  thorough  white  coating  of  the 
arsenates. 

3.  Boll  weevils  deprived  of  all  food  and  having  dew  from  treated 
plants  as  the  only  source  of  moisture  suffered  a  greater  mortality  than 
boll  weevils  confined  on  clear  water,  showing  that  the  dew  contained 
sufficient  arsenic  to  produce  death  when  the  weevils  were  compelUd 
to  take  the  dew  and  no  other  food  or  water  over  a  period  of  several 
days.     However,  such  a  condition  does  not  occur  in  cotton  fields. 

4.  \llien  boll  weevils  had  access  to  food  in  the  form  of  non-poisoned 
cotton  squares  and,  at  the  same  time,  to  dew  from  treated  planta,  no 
mortality  resulted,  showing  that  the  weevil  can  be  poisoned  under 
normal  conditions  only  by  poisoning  its  food. 

Conclusions 

1 .  As  the  boll  weevil  is  poisoned  largely  or  entirely  through  taking 
poison  with  its  food,  machinery  for  applying  poison  to  the  cotton 
plants  should  be  so  designed  as  to  apply  the  poison  primarily  to  the 
squares,  bolls  and  terminal  buds,  rather  than  to  the  foliage. 

2.  The  greatest  mortality  among  the  boll  weevils  occurred  on  the 
third  day  following  application  of  the  arsenates  and  fell  off  rapidly 
after  the  seventh  day  indicating  that,  other  things  being  equal,  appli- 
cations  should  be  at  intervals  of  a  week,  or  less,  apart. 


President  W.  C.  0*Kanr:    Do  you  wish  to  discuss  this  paper? 

Me.  E.  G.  Kelly:    Did  calcium  arsenate  bum  the  tender  fcdiage? 

Me.  Wilmon  Newell:  I  am  not  able  to  answer  this  question 
positively.     In  our  experiments,  it  did  not. 

Me.  W.  D.  Pierce:  I  would  call  attention  to  the  fact  that  in  all 
of  Mr.  Xewell's  experiments,  lead  arsenate  proved  more  effective  than 
calcium  arsenate.  I  would  like  to  ask  him  as  to  the  method  of  appli- 
cation  that  he  found  the  most  successful. 

Mr.  Wilmon  Newell:  In  the  case  of  both  lead  and  calcium  the 
highest  efficiency  was  the  method  of  application  that  forced  the  poison 
directly  on  the  plants,  as  compared  with  distributing  it  in  the  form  of 
dust  clouds  and  allowing  them  to  settle. 

Me.  R.  N.  Chapman:  I  would  like  to  ask  how  large  numbers 
those  percentages  of  mortality  are  based  on. 

Mr.  Wilmon  Newell:  In  the  first  Ubie,  in  the  protected  cages, 
there  were  250  weevils,  and  in  the  cages  expose<i  to  the  rain  and  dew, 
there  were  500  weevils. 

Mr.  R.  N.  Chapman:    Do  you  think  there  would  be  any  ad  van- 
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tage  in  applying  the  poison  in  a  blast  or  cloud  and  putting  it  on  the 
plants  when  they  are  wet? 

Mr.  Wilmon  Newell:  We  have  also  tabulated  the  data  so  as  to 
get  information  on  that  point.  The  mortality  when  the  poison  is 
applied  to  the  wet  plants  is  a  little  higher  during  the  first  48  hours  than 
when  applied  to  plants  that  are  dry.  During  the  first  four  days,  the 
mortality  was  practically  the  same  in  both  cases. 

Mr.  F.  L.  Thomas:  I  am  glad  to  hear  this  paper,  as  it  shed  new 
light  to  those  who  are  carrying  on  similar  experiments.  In  Alabama, 
in  1918,  we  carried  out  one  test,  the  details  of  which  I  cannot  recall,  but 
in  the  cages  that  were  treated,  the  one  that  was  not  exposed  to  dew 
had  a  greater  mortality  than  the  one  that  was. 

President  W.  C.  O'Kane:  The  next  paper  is  entitled  "Miscel- 
laneous Soil  Insecticide  Tests,"  by  J.  J.  Davis. 

MISCELLANEOUS  SOIL  INSECTICIDE  TESTS 

By  John  J.  Davis,  RiverUm,  N.  J, 
(Summary;  Complete  Paper  to  be  Published  Elsewhere) 

Of  the  several  materials  tested  against  soil-infesting  grubs,  only 
emulsifiable  creosote  compounds,  kerosene  emulsion  and  sodium 
cyanide  have  given  appreciable  results. 

Emulsifiable  creosote  compounds  diluted  1  to  125  (**Carco"  and 
"Barrett^s  Disinfectant"  were  used)  and  10  per  cent  kerosene  emul- 
sion gave  about  80  per  cent  kill  for  grubs  of  Cotinis  nitida  and  30  to 
70  per  cent  kill  for  Popillia  and  other  grubs  which  do  not  have  a 
definite  open  burrow.  Sodium  cyanide,  however,  gave  the  best  kill 
and  when  applied  at  110  to  165  pounds  per  12,000  gallons  of  water 
per  acre  a  90  to  100  per  cent  kill  was  obtained  under  favorable  con- 
ditions. It  is  cheaper  than  either  of  the  other  two  materials  and  is 
easier  to  prepare  than  the  emulsion.  Sodium  cj^anide  was  tested 
against  the  grubs  of  Popillia  japonica,  Cyclocephala  immaculata,  Macro- 
dactylus  subspinosus  and  Lachnosterna  spp.,  the  first  mentioned  species 
apparently  being  more  resistant  to  the  action  of  the  insecticide  than 
the  others. 

Mr.  Z.  p.  Metcalf:  I  would  like  to  ask  Mr.  Davis  to  give  us 
some  idea  as  to  how  deep  the  insecticide  penetrated  the  soil. 

Mr.  J.  J.  Davis:  We  had  a  very  good  kill — from  80  to  95  per 
cent  killed — when  the  grubs  were  not  deeper  than  two  inches.  When 
they  were  below  that  we  got  a  very  unsatisfactory  kill.  This  was  with 
an  application  of  165  pounds  of  granular  sodium  cyanide,  dissolved  in 
12,000  gallons  of  water  to  the  acre. 

Mr.  Glenn  W.  Herrick:  I  would  like  to  ask  Mr.  Davis  what 
effect  that  material  had  upon  sod  land,  and  upon  the  future  crop)s? 
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Mr.  J.  J.  Davis:  At  165  pounds  to  the  acre  it  sometimes  burned 
the  grass  slightly,  but  it  did  not  destroy  it  outright,  excepting  where 
there  were  holes  and  where  the  solution  stood  for  a  length  of  time. 

There  is  no  effect  on  any  future  crop;  the  cyanide  disappearing 
within  ten  days  to  two  weeks.  We  cannot  apply  it  where  there  are 
growing,  cultivated  crops,  like  corn,  without  injury. 

President  W.  C.  O'Kane:  The  next  paper  is  "Outline  of  Proj- 
ect Work  in  Extension  Entomolog>%"  by  E.  G.  Kelly. 

OUTLINB  OF  PROJECT  WORK  IN  EXTENSION 
ENTOMOLOGY 

By  K.  G.  KellY;  Extension  Eniomoloffist  of  the  Kanetu  State 
Agricultural  College^ 

Extension  work  in  entoinolog>'  means  the  carr>ung  to  the  farmer, 
the  ranchman,  the  gardener  and  the  fruitgrower  information  as  to 
th<»  how.  when  and  where  of  the  methods  of  controlling  his  insects 
pi»st8.  In  order  to  do  this  a  definite  plan  must  l>e  made  by  the  leader 
Furthermore,  to  put  over  a  plan  or  project  of  so  much  importance  as 
the  one  herewith  presented  it  is  necessary'  to  have  an  effective  organi- 
lation.  In  Kansas  we  have  such  an  organisation  in  our  Extension 
Servi<*e,  namely  the  County  Farm  Bureau.  Each  County  Farm 
Bureau  has  a  county  agent  who  is  a  memlK»r  of  the  Extension  Division. 
The*  extension  entomologist,  who  is  the  leader  of  this  project,  is  also  a 
meml>er.  The  county  agent  is  the  medium  thnmgh  which  the  ento- 
mologist reaches  the  farmers. 

You  will  pleas<'  note  that  the  project  deals  first,  with  the  coml>ative 
pericxl — meaning  the  time  control  mea.»»ures  may  Ik»  effected  —and 
secomi.  with  the  educational  |x*rio<i.  The  combative  time  may  be 
during  the  active  perio<i  of  the  insert  or  may  i)e  during  the  dormant 
p(*ri(xi:  the  educational  time  should  1k»  any  time  convenient  for  a 
gathering  of  farmers. 

Where  then»  are  a  large  numU^r  of  county  agents  in  a  state,  the  time 
the  entomologist  can  devote  to  each  agent  must  be  necessarily  limited. 
In  Kansas  we  have  tK)  county  agents  with  the  state  divided  into  con- 
venient conference  du<tricts.  IX»finite  dates  are  set  on  which  to  hold 
a  conference  each  month;  a  special  conference  may  Ik*  calle<l  any  time 
in  case  of  an  emergency.  The  eiitom<»logist  attemls  tlu»se  conferences 
whenever  it  is  d<»«irt»d  and  givi^  the  county  agi*nts  definite  instruction 
as  to  handling  the  insect  prol>h»m  at  hand.  Thes4»  confen»nces  are 
held  in  the  office*  of  the  Farm  Burt»au  near  the  district  c*enter.     The 
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agent  of  this  Farm  Bureau  furnishes  fields,  orchards  or  other  necessary 
material  for  the  demonstration  to  be  given  by  the  entomologist. 
Following  the  conference,  the  county  agent  then  gives  the  necessary 
time  to  the  project  to  cover  his  county.  In  cases  of  unusual  activity 
of  an  insect  the  entomologist  devotes  2  or  3  days  to  assisting  the  county 
agent  in  holding  campaign  meetings  in  his  county,  thus  more  definitely 
and  thoroughly  instructing  the  agent,  and  incidentally  a  few  selected 
farmers,  in  the  measures  of  control  to  be  used. 

The  conferences  throughout  the  state  are  held  within  as  short  a 
period  as  practicable.  The  time  for  the  agents  to  begin  work  on  the 
project  is  definitely  determined  and  set  so  that  all  the  agents  in  the 
several  districts  will  be  ready  on  or  about  the  same  date.  Every 
county  agent  beginning  the  campaign  at  the  same  time,  the  publicity 
department  of  the  college  can  send  out  news  items  to  all  big  newspapers, 
the  local  newspapers  and  to  the  farm  papers.  In  a  very  short  time 
every  farmer  is  talking,  thinking  and  working  on  the  project. 

The  conference  plan  of  seeing  the  county  agents,  means  that  the 
entomologist  will  see  50  to  60  agents  in  6  days  or  less;  each  agent  will 
see  his  insect  committee  consisting  of  20  to  25  farmers  in  his  county 
during  the  next  3  to  4  days.  Thus  in  this  manner  1,000  farmers  who 
are  leaders  of  the  insect  projects  in  the  state  are  fully  informed  within 
6  to  10  days. 

The  educational  part  of  the  project  is  divided  into  four  parts:  first, 
the  follow-up;  second,  the  county  fairs;  third,  the  farmers' institutes; 
and  fourth,  the  extension  schools.  The  follow-up  program  is  that  part 
of  the  work  done  by  another  department  of  the  Extension  Division, 
known  as  the  home  study  department.  The  entomologist  writes  one 
or  more  short  lessons  on  the  subject  which  he  is  demonstrating  to  the 
county  agent  and  farmers.  The  home  study  department  then  sends 
a  mimeographed  copy  of  these  lessons  to  every  farmer  in  the  county 
immediately  after  the  agent  and  entomologist  complete  the  two  or 
three  day  campaign. 

The  county  fairs  afford  opportunity  to  show  results  of  insect  con- 
trol, especially  on  fruit  and  garden  truck  and  for  meeting  many  farm 
men  and  women  not  otherwise  available.  JThe  farmers'  institute 
permits  the  meeting  of  many  people.  Here  the  extension  school  is 
advertised  and  what  can  be  done  at  such  school  indicated.  The 
extension  school  in  Kansas  is  of  from  3  to  6  days  duration  and  is  for 
farm  men  and  women.  A  few  pertinent  lessons  are  given  on  timely  sub- 
jects, allowing  the  entomologist  to  instruct  a  few  men  and  women  on 
definite  problems.  It  has  often  been  observed  by  extension  workers 
that  25  men  in  a  community  taught  a  lesson  is  the  means  of  the 
dissemination  of  that  lesson  to  150  to  200  men  in  a  very  short  time. 
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latinK  f<>o<l  prcMluotion  during  the  emergency.  The  aim  of  the  campaign 
was  to  influence  every  farmer  in  Mississippi  who  had  an  orchard  to 
spray  it  for  San  Jos^  scale. 

A  meeting  of  representatives  of  the  various  spray  machinery  and 
spray  chemical  manufacturers  with  the  horticulture,  entomolog>*^  and 
other  cooperating  departments  of  the  Mississippi  A.  and  M.  College 
was  the  first  step  toward  organizing  the  campaign.  The  meeting 
was  held  at  the  college  on  August  21.  The  chief  purpose  was  to  find 
out  what  these  manufacturers  and  jot)i>ers  could  do  to  aid  in  the  move- 
ment. At  this  meeting  a  numl)er  of  spray  pumps  were  offered  as 
prizes  from  various  manufacturers,  and  the  types  of  outfits  for  various 
size  orchards  were  adopted.  Suggestive  talks  were  made  by  both 
college  and  factory'  officials. 

The  next  step  included  an  interview  with  the  governor  who  issued 
a  proclamation  to  the  pt»ople  of  the  state  proclaiming  Decemlier  9-15 
as  *•  Spray  Your  Orchard  Wwk."  The  annual  meetings  of  the  Missis- 
sippi Retail  liardwan'  Dealers  Asso<*iation  and  the  Mississippi  county 
health  offic<*r8  were  attended  at  whi(*h  resolutions  were  passeil  assuring 
their  cooperation. 

Publicity  was  given  the  campaign  during  the  fall  at  the  various  fairs 
of  Mississippi  and  neighiK)ring  states  at  which  ** Spray  Your  Orchard 
Week'*  lK)oths  were  establi.*«hed  anfl  spraying  demonstrations  held. 
The  Chambers  of  (*ommerce  an<i  Hoards  of  Trade  of  the  larger  towns 
gave  valuable  publicity,  as  did  the  daily  press  and  farm  magazines.  Some 
of  the  farm  pa|M'r)<  put  on  a  spi^cial  *'Spray  YourOrchanl  Wwk**  issue. 

The  county  agent  was  made  the  leader  of  the  campaign  in  his 
county,  and  the  home  denumstration  agent  assistant  leader.  Arrangt*- 
nienta  were  made  when»by  every  agent  in  the  state  had  a  spray  pump 
for  this  week.  A  perscmal  visit  was  made  to  each  county  of  the  state 
before  the  campaign  to  assist  in  the  organizing.  The  county  health 
oflloer  gave  his  scr\'ices  during  the  wt^ek  to  give  talks  on  fruit  ami 
health  at  the  demonstrations.  The  state  su|)erintendent  of  etiuca- 
tion  requeetod  the  use  of  a  specially  prepanMl  spray  iNNtklK  in  all  (»f 
the  schoob  of  the  state  during  spray  wtn*k.  and  the  agricultural  high 
•ehoob  gave  demonstrations  in  the  sch<N>l  communities.  The  county 
raperintendents  of  education  gave  their  time  during  the  wiH;k  to  the 
agents  for  short  talks  at  demonstrations.  The  twelve  thou^^and 
MiaiMippi  club  boys  and  the  ten  thousand  club  girls  with  their  state 
leaden  aaaisted  materially  with  the  campaign  as  did  also  the  entire 
■tate  extension  force.  The  railn>ads  loaned  their  agrirultural  agents 
for  the  week  to  assist  in  the  work,  and  n*ndered  othtT  valuable  assist- 
ance as  did  the  bankers,  rural  club^.  nurs<*r>'men.  state  depart  nu-nt  of 
agriculture,  and  the  experiment  station  and  its  branches.     The  hard- 
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ware  dealers  exhibited  window  displays  of  spray  outfits,  etc.,  during 
spray  week.  Posters,  letter  staffers,  and  stamps  on  letters  from  the 
various  departments  of  the  college,  announcing  the  campaign,  also 
gave  much  publicity  to  the  movement.  For  the  agents,  both  men  and 
women,  making  the  best  record  during  the  week  spray  pump  outfits 
were  offered  as  prizes. 

The  campaign  was  opened  on  Sunday  when  the  various  ministers 
of  the  state  used  an  outline  sermon  prepared  by  ministers  of  the  respec- 
tive denominations,  which  contained  some  reference  to  the  campaign. 
In  a  systematic  way  spraying  demonstrations  and  meetings  were  held 
in  every  community  of  each  county  of  the  state  during  the  week  imder 
the  direction  of  the  county  agent  or  his  assistants.  A  chart  was  used 
at  each  demonstration  discussing  the  fundamental  principles  of  spray- 
ing and  spraying  operations,  and  some  county  ofi&cial  was  usually 
present  who  made  an  address.  A  specialist  was  also  on  hand  at  a 
number  of  the  meetings  and  demonstrations. 

The  results  accomplished  from  this  first  campaign  were  amazing. 
Spray  pumps  could  be  found  in  every  community  of  the  state  either 
owned  by  individuals  or  community  clubs  and  each  community  had  a 
decided  knowledge  of  the  San  Jos6  scale,  and  means  of  controlling  it. 
The  scale  infestation  as  a  whole  most  certainly  was  materially  de- 
creased throughout  the  state.  The  sale  of  spray  pumps  and  equip- 
ment in  the  state  of  Mississippi  by  one  of  the  largest  pump  manufac- 
turers in  this  country  showed  an  increase  of  37  per  cent  during  1918 
as  compared  with  the  previous  year.  There  was  a  likewise  material 
increase  in  the  sale  of  insecticides  in  the  state,  and  during  1918  they 
could  be  found  in  practically  every  town  in  the  state  where  they  had 
not  been  for  sale  heretofore. 

Such  excellent  results  were  obtained  from  the  first  campaign  that  it 
was  decided  to  put  on  a  follow-up  campaign  during  the  winter  of  1918- 
19.  Practically  the  same  means  of  organizing  were  used  in  the  second 
campaign  as  in  the  first,  only  the  dates  were  changed  to  February  9-15. 
Louisiana  had  seen  the  value  of  such  a  movement,  and  decided  to  join 
us  in  our  second  campaign.  The  dates  were  moved  forward  so  as  to 
give  the  sister  state  sufi&cient  time  to  organize. 

The  second  campaign  was  equally  as  successful  in  Mississippi  as  the 
first.  One  manufacturer  reports  an  increased  spray  pump  sale  in  Missis- 
sippi of  40^  percent  during  1918-19  as  compared  with  the  previous  year 
and  134  per  cent  increase  over  the  sales  in  1916-17,  before  the  first  cam- 
paign. Others  report  an  increase  of  50  per  cent  and  better.  One  dealer 
of  insecticides  states  that  their  sales  are  now  a  nice  part  of  their  business, 
whereas  they  were  practically  nothing  prior  to  the  first  campaign.  A 
well-known  manufacturer  of  insecticides  reports  an  increased  sale  since 
^•he  campaigns  from  practically  nothing  to  $5,000  per  year. 
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Pbesident  W.  C.  O'KANe:  The  next  paper  is  by  W.  O.  Hollister, 
on  **  The  Distribution  of  Shade  Tree  Insects  in  1919." 

DISTRIBnTION  OF  SHADE  TREE  INSECTS  IN  19x9 

By  W.  O.  HoLUSTER,  Kent,  Ohio 

This  subject,  the  distribution  of  shade  tree  insects  in  1919,  is  a  very 
broad  one  for  if  every  shade  tree  insect  which  appeared  were  mentioned 
this  discussion  would  be  very  lengthy  indeed.  Only  the  most  impor- 
tant pests  are  considered  and  the  territory  covered  has  rather  definite 
limits,  covering  in  a  general  way  the  country  east  of  the  Mississippi 
River  and  north  of  the  Mason-Dixon  line,  but  more  especially  that 
territory  around  the  larger  cities  of  Chicago,  Cincinnati,  Detroit, 
Cleveland,  Pittsburgh,  Washington,  Philadelphia,  New  York,  Newport 
and  Boston. 

The  source  of  information  is  not  entirely  first  hand.  It  was  secured 
mostly  from  reports  sent  in  by  the  experts  of  the  company  which  I 
represent,  men  who  had  the  opportunity  of  coming  in  personal  contact 
not  only  with  shade  trees  but  with  the  insects  themselves.  The  men 
sending  the  reports  have  had  some  training  in  entomology  and  con- 
siderable training  in  the  care  and  preservation  of  shade  trees.  Their 
reports,  as  well  as  those  from  gardeners  of  private  estates,  were  sup- 
plemented to  a  Umited  extent  by  reports  from  state  entomologists. 
Twice  during  the  season,  the  first  of  July  and  the  first  of  October,  a 
list  of  about  forty  insects  was  sent  out  with  a  request  for  information 
regarding  their  abundance,  and  from  these  reports,  totaling  about 
one  hundred  and  fifty,  this  paper  is  compiled. 

It  would  be  difficult  to  say  just  what  insect  was  most  abundant  or  the 
one  causing  the  most  injur>'  to  shade  trees  this  year.  Judging  from 
the  reports  which  were  received  no  insect  appeared  to  be  especially 
serious.  Without  question  though,  the  most  abundant  insect  was  the 
aphid,  and  it  was  everywhere.  The  fruit  grower  with  his  systematic 
spraying  and  careful  attention  to  his  orchard  should  have  no  trouble 
in  controUing  these  little  posts  but  the  shade  trees  are  usually  neglected 
and  the  aphids  run  wild.  Few  trees  are  immune  from  their  attacks 
and  many  of  our  finest  shade  and  ornamentals  are  hosts  of  one  or 
more  species.  One  very  conspicuous  aphid  was  the  woolly  beech 
leaf  aphid,  Phyll aphis  faffi  Linn.,  on  the  beeches,  especially  the  copper 
beech,  Fagus  sykaHca,  variety  purpurea.  The  attention  of  the  estate 
owner  might  have  been  called  to  the  trouble  by  the  shiny  appearance 
of  the  leaves  caused  by  the  honey  dew  or  by  the  whitened  appearance 
of  the  underside  of  the  leaves.  Now  it  is  probably  true  that  with  a 
few  exceptions  no  one  species  of  insect  will  kill  a  shade  tree,  still  they 
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lower  its  vitality  and  make  it  susceptible  to  the  attack  of  other  insects 
or  fungous  diseases.  Hence  the  importance  of  caring  for  shade  trees 
even  though  the  pest  be  small.  There  were  numerous  other  aphids 
reported  but  they  have  been  classed  together  with  the  exception  of  the 
maple  phenococcus,  Phenococcus  acericoUiy  which  was  quite  conspicuous 
in  northern  Virginia.  This  species  was  also  noticed  in  northern  Ohio. 
Of  the  scale  insects  found  on  shade  trees  this  year  the  oyster  scale, 
Lepidosaphes  ulmiy  was  probably  the  most  abundant.  In  nearly  every 
section  it  was  reported  on  ash,  Carolina  poplar,  willow  and  other  shade 
trees.  In  many  cases  the  limbs  were  coated  over  with  these  insects, 
so  much  so,  that  the  men  were  handicapped  when  cUmbing  because  of 
the  sUppery  Umbs.  The  San  Jos^  scale  is  not  generally  found  upon 
shade  trees  other  than  fruit  trees  which  may  be  growing  in  gardens  or 
lawns.  It  is  often  found  upon  the  moimtain  ash,  and  was  so  reported 
from  Pittsburgh  and  Corning,  N.  Y.  The  pine  leaf  scale,  Chianaspia 
pinifolicB,  was  numerous  at  Detroit,  in  northern  Ohio,  Pittsburgh, 
Connecticut,  and  noticed  at  Albany,  around  New  York,  and  Boston. 
The  tulip  scale,  ToumeyeUa  liriodendri,  was  noticed  occasionally  and 
was  reported  abundant  from  Washington  to  Philadelphia,  in  northern 
New  Jersey,  and  numerous  along  the  Hudson  River  and  around  Bos- 
ton, and  noticed  in  other  places.  The  principal  scale  on  the  elm  is  the 
elm  scurfy,  Chiondspis  americana.  At  Chicago,  Pittsburgh,  aroimd 
New  York  and  at  Boston  it  was  abundant.  Another  elm  scale,  Gosay^ 
paria  ulmiy  was  plentiful  near  Poughkeepsie,  N.  Y.,  numerous  at  Al- 
bany, Pittsburgh,  Cleveland,  and  Detroit  and  noticed  in  Connecticut 
and  at  Boston.  The  cottony  maple  scale,  PuLvinaria  vitiSj  is  the 
worst  scale  on  the  soft  maples  and  as  these  trees  are  planted  in  every 
section  this  insect  is  very  common.  Nearly  every  report  mentioned 
this  scale.  At  Chicago,  Detroit,  Pittsburgh,  Baltimore,  New  York, 
and  in  Connecticut  it  was  very  abundant  while  it  was  more  or  less 
common  around  Boston,  Philadelphia,  Cleveland,  and  Cincinnati. 
The  golden  oak  scale,  A  sterolecanium  variolosum,  was  quite  serious  at 
Philadephia  last  spring. 
'  None  of  the  leaf  eating  insects  were  reported  as  especially  destruc- 
tive this  year.  The  canker  worms,  however,  were  bad  last  spring  in 
northern  Ohio  as  well  as  at  Detroit.  At  Cincinnati,  Pittsburgh, 
around  New  York,  and  Boston  they  were  also  quite  common,  and 
noticeable  in  northern  Virginia  and  in  Maryland.  The  cotton  wood 
leaf  beetle,  Mdasoma  scripta^  was  reported  from  Long  Island  and  along 
the  Hudson  River.  Euvanessa  antiopa  caterpillars  were  reported 
from  Detroit  and  Boston.  The  bag  or  basket  worms,  Thyridopteryx 
ephemeroeformisy  were  conspicuous  in  New  Jersey  at  Red  Bank,  as  well 
as  south  into  Maryland  and  Virginia.     They  were  also  reported  from 
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Cincinnati  and  from  southern  Illinois.  This  insect  is  common,  of 
course,  only  in  the  southern  limits  of  these  observations.  The  black 
walnut  caterpillars,  Datana  iniegemma^  were  quite  abundant  at 
Detroit  and  Newport,  R.  I.,  and  numerous  at  Chicago  and  Cincinnati. 
They  were  reported  also  from  around  New  York,  Baltimore  and 
Pittsburgh.  The  elm  leaf  beetle  is  still  with  us,  being  reported  abun- 
dant this  year  from  Newport,  eastern  Connecticut,  around  New  York, 
including  Long  Island  and  northern  New  Jersey,  and  numerous  at 
Boston,  Albany  and  at  Cincinnati.  The  elm  leaf  miner  was  in  evi- 
dence at  Pittsburgh,  Baltimore,  Long  Island  and  Boston  and  noticed 
at  Detroit.  The  elm  case  bearer,  CoUaphara  limanpennella,  showed 
up  in  northern  New  Jersey,  Long  Island  and  along  the  Hudson  River. 
In  northeastern  Ohio  the  fall  web  worm,  Hyphantria  cunea,  seems 
to  be  on  the  increase.  It  was  serious  in  Detroit,  Pittsburgh,  Cincin- 
nati, northern  New  Jersey  and  along  the  Hudson  River.  At  Phila- 
delphia, Boston,  Albany,  and  Chicago  it  was  quite  common.  On 
Long  Island  and  up  the  Hudson  the  locust  leaf  miner,  ChatepuM 
dorsalia,  did  some  injury  as  well  as  working  in  Newport,  Philadelphia, 
Baltimore,  Pittsburgh,  and  Cincinnati.  Only  one  caterpillar  of  the 
tussock  moth,  Hemerocampa  leucostigma ,  was  found  at  Kent,  Ohio, 
where  two  years  ago  trees  were  defoliated.  .  At  Cleveland,  however, 
they  were  quite  conspicuous.  They  were  also  reported  from  Connecti- 
cut, Brooklyn,  Wilmington,  and  Chicago  as  abundant  and  numerous 
at  Boston,  Albany,  Ix)ng  Island,  Cleveland  and  I>etroit.  A  few  leaf 
eaters  m-ere  reporte<l  feeding  upon  the  conifers,  but  none  of  them  were 
doing  any  apparent  injur>'  with  the  possible  exception  of  the  larch 
•awfly  in  northern  New  Jersey. 

The  insects  which  are  most  noticeable  to  our  men  and  which  are  in 
many  cases  the  most  destructive  are  the  borers.  This  term  is  generally 
applied  to  those  forms  which  confine  their  depredations  to  the  interior 
part  of  the  tree,  either  the  roots,  trunk,  branches,  or  twigs.  Because 
of  their  internal  operations  their  work  is  often  not  noticed  until  a  tree 
is  in  a  serious  condition.  With  a  few  exceptions  borers  seem  to  prefer 
trees  m-ith  a  lom'ere<l  \itality.  The  hickor>'  bark  Ixirer,  Eccopiogasier 
quadrispinasus,  and  the  bronie  birch  borer,  Agrilus  anxius,  are  good 
examples.  The  former  can  kill  a  tree  in  less  than  twenty  da)-*.  These 
pesta  are  killing  the  hickories  by  the  thousand  ever>'  year  although  in 
the  east  it  is  reported  that  they  are  not  as  serious.  Reports  from  around 
New  York.  Pittsburgh,  Cleveland,  and  Detroit  mere  that  the  beetU»« 
were  very  bad  this  year  while  at  Newport.  Baltimore,  and  Chicago 
they  were  quite  numerous.  The  bronie  birch  borers  are  gradually 
killing  the  white  birches.  They  m-ere  report e<l  serious  from  northern 
New  Jersey,  quite  noticeable  from  Newport,  Pougbkeepaie,  N.  Y., 
11 
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and  Cleveland,  and  present  at  Boston,  Detroit,  and  Chicago.  The 
carpenter  borer,  Prionoxyattis  robiniw,  is  a  steady  worker,  being  plenti- 
ful this  year  around  New  York,  Pittsburgh,  and  Detroit,  and 
noticed  at  Boston,  in  Connecticut,  Baltimore,  Cleveland,  and 
Chicago. 

As  a  bark  borer,  Eccoptogaater  mvUistriata,  on  the  ehn  was  reported  a 
number  of  times  from  along  the  Hudson  River  and  in  northern  Vir- 
ginia. At  Boston,  Cleveland,  Detroit,  and  Chicago,  these  borers 
were  quite  numerous.  The  locust  would  be  a  more  valuable  tree  if  it 
were  not  for  the  borer,  Cyllene  robinias,  which  this  year  was  quite 
conspicuous  at  Newport,  aroimd  New  York,  and  especially  on  Long 
Island,  at  Philadelphia,  Baltimore,  Pittsburgh,  Detroit,  and  Cincinnati. 
The  locust  twig  borer,  Ecdytolopha  inaUidana,  was  reported  from 
Long  Island,  northern  Virginia  and  near  Cleveland.  The  leopard 
moth,  Zeuzera  pyrinay  was  foimd  only  at  Boston,  Newport,  and  Long 
Island.  The  sugar  maple  borer,  Plagumotus  spectosus,  was  quite 
abimdant  in  northern  New  Jersey  and  along  the  Hudson  as  well  as  in 
Connecticut,  and  down  the  coast  to  Philadelphia,  at  Pittsburgh,  and 
Cleveland.  While  at  Boston  and  Chicago  evidence  of  its  work  was 
found.  The  maple  sesian,  SeHa  acemi^  seems  to  prefer  the  soft 
maples  and  is  usually  found  hindering  the  growth  aroimd  wounds.  It 
was  quite  conmion  in  Connecticut  and  along  the  Hudson,  at  Philadel- 
phia, Detroit,  and  Chicago. 

The  twig  pnmer,  especiaUy  Elaphidion  viUosum,  is  often  injurious  to 
a  tree  but  usually  the  objection  is  the  unsightly  appearance  of  the 
tree  or  the  lawn  beneath.  From  Albany  to  Washington  they  were 
very  conspicuous,  as  well  as  at  Newport,  Detroit,  and  Chicago. 
Aroimd  Chicago  the  two  lined  chestnut  borer,  Agriliia  bUineattiSf  was 
injuring  oaks  this  year.  It  was  also  reported  from  Albany  and  Long 
Island.  One  of  the  most  common  insects  found  in  cavities  in  trees  is 
the  black  carpenter  ant,  Camponotus  species.  Give  them  an  opening 
and  in  they  will  go  and  by  making  timnels  and  galleries,  they  quickly 
weaken  a  tree  structurally.  They  were  reported  abundant  from 
Boston  to  Baltimore  and  numerous  from  Pittsburgh  to  Chicago.  The 
red  spiders,  Tetranychus  sp.,  seem  to  be  causing  increasing  injury  to 
oaks,  maples,  and  beeches.  They  were  fairly  abundant  in  every  section. 

This,  then,  in  a  brief  way,  is  the  distribution  of  the  shade  tree  insects 
in  1919. 


Dr.  L.  O.  Howard:  I  would  like  to  ask  Mr.  Hollister,  if 
the  where  canker  worms  were  abundant,  he  found  they  were 
eaten  by  birds. 

Mr.  W.  O.  Hollister:    That  was  noticed  at  Kent,  Ohio. 
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President  W.  C.  O'Kane:  The  next  paper  is  on  the  "Control 
of  the  Codling  Moth,  with  Spray-Gun,  Rod,  and  Dusting  Method— 
Three-Year  Tests,"  by  LeRoy  Childs. 

THE  CONTROL  OF  THE  CODLING  MOTH  WITH  SPRAT-GUN, 
ROD  AND  DUSTING  METHOD 

By  LkRot  Culds,  Hood  Rum,  On. 

(Paper  not  received) 

Adjotimment. 

Scientific  Notes  . 

Biifopssa  Com  Borsr  fai  Broom  CofB.  Early  in  February,  1020,  a  ihipnuBt  of 
bfoom  corn  infflstod  by  the  European  corn  borer  waa  reeetTod  at  New  York  from 
Venice,  Italy.  This  ooosignment  waa  intercepted  by  BIr.  H.  B.  Shaw,  laapector  for 
the  Federal  Horticultiiral  Board.  The  broom  com  originated  in  the  territory  of 
Venetia,  Northern  Italy,  and  consisted  of  97  bales,  each  weii^bing  about  300  poonds. 

Upon  examination  it  was  found  to  be  infested  to  a  considerable  degree,  the  per» 
centage  being  somewhere  between  1  per  cent  and  5  per  cent  of  the  stalks.  Large, 
nearly  fuU  ^9Wn  Urrm  as  well  as  pup«  in  a  lire  and  healthy  condition  were  fomkL 
These  larr*  were  determined  by  Mr.  Heinrich,  of  the  U.  8.  National  Museum,  as 
Rynuda  nyhOaiU  Hubn. 

The  broom  com  stalks  were  about  36  inches  kmg,  of  which  at  least  15  inches  coo- 
sistad  of  the  butt.  The  larw  were  found  throughout  the  length  of  this  butt  and  in 
most  instances  had  extended  their  tunnels  into  the  extreme  upper  tip  of  the  terminal 
intrmode,  beyond  the  point  where  the  huris  are  giyen  off. 

This  incident  obviously  strengthens  the  belief  already  hekl  that  broom  com  was 
the  host  in  which  the  European  com  borer  gained  access  to  this  country,  and  appai^ 
ently  established  the  evidence  submitted  by  Mr.  Harrison  E.  8mith,  in  his  paper 
appearing  in  the  next  number  of  this  JormNAL  entitled,  "Broom  Com«  the  Probabls 
Host  in  Which  Pyroiata  nubiialiM  Hubn.  Reached  America." 

W.  R.  Walton. 

Aphids  and  Cocckts.  Species  of  both  are  of  considerable  economic  importance. 
As  many  of  the  American  species  are  identical  with  or  closely  allied  to  European,  it  is 
doubtless  dciural>le  to  have  material  of  European  species  for  comparison  ready  at 
hand.  Frtim  the  coirespoodence  that  I  have  had  with  a  number  of  American  col- 
leagues since  the  conclusioo  of  the  war,  I  see  that  this  desire  actually  exists.  Doubtless 
the  study  of  aphids  and  coccids  will  W  oon8ideral)ly  advanced  in  the  pfesence  of  sudi 
comparison  material.  A»  I  have  durinic  recent  years  extended  my  studies  also  to 
these  insect  fcroupe,  it  will  W  no  difficult  matter  for  me  to  aatiify  these  desires.  I 
wish  to  anncmnce  that  I  will  sladly  undertake  to  furnish  such  material  to  interested 
American  coHeafues  and  by  means  of  this  circular  I  am  addrrasinit  a  call  to  the  Experi- 
ment Stations  and  specialists  for  the  attention  of  those  that  wish  to  icrt  in  touch  with 
me.  The  distribution  of  the  material  will  be  entirely  gratis.  By  way  of  redprocity, 
1  should  like  to  have  the  stations  place  my  name  on  their  regular  mailinn  lists  of  their 
publications. 

F.  ScMniAcni«, 
CkoHoOen^yar^BtrHn  J\\  Jlostmsnislr.  S3-64t  Gsnnany. 
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Note  on  Eriopyga  indncU  Morr.  A  cutworm-like  caterpillar,  later  identified  as 
Eriopyga  incinda  Morr.,  was  abundant  at  Wichita,  Kan.,  during  the  spring  of  1918. 
It  was  not  found  at  other  Kansas  points  visited,  nor  was  it  observed  among  cutworms 
found  during  three  previous  years  at  Wichita.  Cutworm  injury  developed  suddenly, 
and  was  a  source  of  complaint  from  about  April  10  until  late  in  May.  FeUia  8ub- 
gotkuMf  usually  the  commonest  species,  was  scarce  except  in  a  few  spots  where  favor- 
able conditions  existed.  Eriopyga  incinda  was  the  most  numerous  species,  and 
seemed  to  be  responsible  for  a  great  deal  of  injury.  It  was  found  in  great  nimibers  in 
small  areas  in  alfalfa  and  about  the  edges  of  gardens,  and  in  one  instance  25  larvs 
were  taken  in  a  bed  of  pole  beans  in  which  the  plants  were  just  coming  up.  The  larvs 
were  not  observed  actually  feeding,  but  there  was  considerable  cutworm  injury  in 
that  vicinity  and  it  is  probable  that  both  alfalfa  and  beans  were  affected.  The  speci« 
mens  obtained  were  hidden  in  surface  trash  or  loose  soil,  in  just  such  places  as  are 
most  affected  by  cutworms. 

The  larva  is  clean4ooking  and  distinctly  marked,  in  shaip  contrast  to  the  dull 
appearance  of  FdUa  subgotkica.  It  is  a  smooth,  glistening  caterpillar,  dark  gray  to 
black,  with  an  irregular  brown  mid-dorsal  stripe.  The  ventral  surface  is  lighter,  the 
tubercles  glistening  black. 

The  pupa  is  of  the  ordinary  cutworm  t3rpe,  and  of  a  reddish  brown  color.  It  is 
slightly  duller  in  luster,  and  more  reddish  in  color,  than  most  cutworm  pupse. 

Larvse  were  half-grown  or  larger  by  April  15,  and  full-grown  in  May.  A  larva  was 
seen  preparing  to  pupate  May  20.  A  few  pupse  were  present  May  27.  About  one- 
third  of  those  in  the  field,  and  two-thirds  of  those  in  the  insectary,  had  pupated  June 
1.  Nearly  all  were  pupee  by  June  8,  all  by  June  15.  The  first  adult  appeu«d  August 
19,  but  no  more  emerged  until  September  11.  From  September  11  to  20,  22  adults 
emerged;  from  September  21  to  26, 17  emerged.'  No  adidts  appeared  after  this  date. 
The  moths  were  confined  in  a  cloth-covered  cage,  and  food  supplied,  but  no  eggs  were 
deposited.  The  pupal  period  is  from  three  to  four  months  in  length,  and  includes  the 
hot  season.  The  length  of  the  egg  and  larval  stages,  and  the  hibernation  stagB»  are 
not  known.  From  the  size  the  larvse  had  attained  in  April,  it  seems  probable  that 
the  species  hibernates  in  the  larval  stage. 

F.  M.  Wadley,  MuscaHne,  Iowa. 

Two  Rhynchophora  Found  Feeding  in  Sweet  Potatoes.  During  the  past  year 
many  reports  have  come  from  various  parts  of  this  state  (Louisiana)  in  regard  to 
insect  damage  done  to  sweet  potatoes  while  in  the  soil.  Most  of  this  damage  is  sup- 
posed to  be  caused  by  the  sweet  potato  weevil  (Cylas  farmicarins  Oliv.)  but  two  cases 
which  have  come  to  my  notice  were  caused  by  Xyleborintia  pecania  Hopk.  and 
Plaiypua  composittis  Say. 

In  the  case  of  the  former  the  beetles  made  straight,  clean  cut  burrows,  which  were 
usually  from  one  to  two  inches  long,  whereas  in  the  case  of  the  latter  the  burrows  were 
partly  filled  with  material  the  exact  nature  of  which  was  not  noted. 

Fields  or  patches  of  sweet  potatoes  which  are  infested  with  the  above  beetles  are 
usually  surrounded  by  trees,  adjacent  to  trees,  on  at  least  one  side,  or  on  newly  cut- 
over  land. 

Determination  of  beetles  by  Dr.  A.  D.  Hopkins. 

O.   W.   ROSEWELL, 

Louisiana  State   University, 

Anasa  Tristis  DeG.  (Hemiptera)  Feeding  on  Leaves  and  Fruit  of  the  Fig  Tree. 

On  August  16,  1919,  while  walking  through  a  lane  between  two  farms,  located  about 
.  two  miles  from  New  Roads,  La.,  I  noticed  that  the  leaves  on  a  row  of  fig  trees  along 
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one  aide  of  the  lane  appeared  blotched  and  yellow.  A  closer  examination  showed 
that  there  were  numerous  adult  specimens  of  A.  trUHM  DeG.  as  well  as  various  other 
stafpes  of  this  insect.  On  many  leaves  there  were  from  five  to  ten  specimens.  There 
were  five  nymphs  feeding  on  a  single  fig. 

From  the  above  observation  I  concluded  that  this  was  a  real  infestation  of  fig  trees 
by  A .  trUds  DeG.,  because  there  were  no  cucurbit  vines  within  one  hundred  yards. 

O.   W.   ROSBWALL, 

Louitiana  Slate  UnivenUy, 

To  Keep  Out  Cane  Butterfly.  Because  of  the  financial  loss  suffered  by  sugar  cen- 
trals in  Porto  Rico  from  the  rapid  spread  of  the  cane  mosaic  (yellow  stripe)  disease, 
strong  efforts  have  been  made  by  them  to  secure  permission  to  introduce  seed  cane 
from  Santo  Domingo,  with  the  hope  to  overcome  the  disease.  Such  a  ooum  would 
result  in  grave  danger  of  introduction  of  the  Santo  Domingo  cane  butterfly,  CaliaiO' 
anhebaie*  Men.,  a  pest  whose  larv»  literally  strip  the  leaves  from  hundreds  of  acres 
of  sugar  cane  in  that  island  during  the  winter  months.  The  introduction  of  this  pest 
into  Porto  Rico,  where  already  the  May-beetles  and  weevil  root-borer  (Diapnpm 
tptngleri  linn.)  cause  great  annual  loss  to  cane,  would  be  a  calamity  beyond  hope  of 
reparation. 

Federal  quarantine  regulations  against  sugar  cane  introduction  do  not,  unfortu- 
nately include  protection  to  Porto  Rico,  and  the  insular  quarantine  law  permits  intrcH 
duction  of  plant  products  for  manufacture  or  industrial  purposes  in  such  phraseology 
as  to  make  difficult  the  inclusion  of  sugar  cane  under  the  ban  of  sthetly  prohibited 
products.  However,  the  quarantine  experts  of  the  Insular  Experiment  Station  took 
the  matter  in  hand,  presenting  many  arguments  against  the  proposed  cane  importi^ 
taoo  and  bringing  all  possible  pressure  to  bear  against  the  action,  with  result  thattha 
centrals  of  the  island  decided  to  give  up  the  idea  of  introducing  seed  cane,  and  to  use 
instead  the  cultural  methods  of  combating  the  disease  that  have  been  advised  by  the 
station  experts. 

E.  Gbatwood  Smtth. 

The  Porto  Rico  Mola-Crkket  fai  Sooth  Carottna  and  Florida.  The  Porto  Rico 
molcKTickK  or  "changa,"  which  has  been  established  in  Georgia  for  a  number  of 
jrears  where  it  is  a  troublesome  pest,  has  made  its  appearance  recently  in  South  Caro> 
lina  and  Florida. 

August  13,  1919,  Mr.  John  C.  Burrowes,  JadLsonville,  FU.,  oompUined  of  this 
species,  stating  that  it  was  known  as  a  "cricket  mole*'  and  was  playing  havoc  on  some 
of  the  greens  and  fairways  of  the  Florida  Country  Club.  Carbon  disulphid  and  ar- 
senate of  lead  had  been  employed  as  remedies  but  without  success.  September  4 
specimens  were  sent  for  identification  which  proved  to  be  Scapiaiteus  ticinut  Scud. 
They  were  obtained  by  plowing  up  the  putting  greens  that  the  insects  had  destroyed. 
When  the  outbreak  was  first  reported  poisoned  baits  such  as  used  for  cutworoM  and 
grasshoppen  were  advised,  and  later  Mr.  B.  L.  Boyden  investigated  the  infested 
region  and  reported  that  these  baits  were  very  successful. 

Later  in  the  same  month  a  number  of  complaints  were  made  of  mole-cridLets  in  the 
vicinity  of  Charleston,  S.  C,  and  the  infestation  was  investigated  by  Mr.  W.  .\. 
Thomas,  working  under  the  writer's  direction.  This  proved  to  be  the  same  species. 
It  is  known  locally  as  "ground  puppy,**  a  name  which  is  used  for  this  and  the  short- 
winged  mole-cricket  in  Cteorgia  and  in  southern  Florida,  respectively.  In  a  report 
on  Its  occurrence  rendered  by  Mr.  Thomas  October  21,  he  stated  that  the  infestation 
covers  an  area  of  about  12  square  miles  and  that  it  is  spreading  from  year  to  year. 
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comprehending  Charleston  and  much  of  the  adjacent  area  of  James  Island  and  a  con- 
siderable scope  of  the  mainland  across  the  Ashley  River  from  Charleston.  The  truck- 
ers  claim  that  the  insect  had  appeared  about  five  years  ago  or  about  1914  and  had 
rapidly  increased  in  destructiveness  until  some  truckers  had  been  forced  to  abandon 
some  of  the  chief  crops  of  that  region,  among  them  spinach,  carrots,  beets,  and  lettuce. 
The  cabbage  industry  is  being  seriously  threatened  at  the  present  time.  Poisoned 
baits  were  used  as  in  the  case  of  the  Florida  infestation,  but  without  success.  The 
failure  can  be  attributed  to  the  lateness  of  the  season,  as  the  baits  were  not  applied 
inmiediately  and  the  insects  did  not  seem  to  feed  at  all  during  the  latter  part  of  Octo- 
ber and  later. 

In  looking  over  the  correspondence  of  the  Bureau  of  Entomology,  the  writer  finds 
that  this  species  was  reported  in  two  other  localities  in  South  Carolina  in  earlier  years. 
October  1,  1915,  Mr.  T.  R.  Hamlin,  Mount  Pleasant,  S.  C,  sent  specimens,  stating 
that  the  insect  was  a  pest  in  seed  beds  and  that  he  had  been  fighting  a  losing  game 
with  them  for  years.  ''Unlike  our  common  destructive  insects,  the  mole-crickets," 
he  writes,  "work  in  the  open  and  infest  the  well-cultivated  seed  beds,  causing  during 
two  or  three  previous  seasons  a  60  per  cent  loss.''  They  were  also  described  as  de- 
stroying the  tender  shoots.  The  specimens  in  this  case  were  identified  by  Mr.  A.  N. 
Caudell.  March  1, 1917,  Mr.  R.  H.  Adams,  Navy  Yard,  Charleston,  S.  C,  reported 
this  species  feeding  on  seeds  and  young  plants  in  that  vicinity,  but  the  specimens 
sent  were  immature  and  a  positive  identification  could  not  be  made  at  that  time. 

This  species,  it  should  be  added,  is  best  known  in  literature  as  Scapterucvs  didaety^ 
IttM  Latr. 

F.  H.  Chittenden, 
Bureau  of  ErUamoLogy^  U.  S,  Department  of  AgricuJUwre, 
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Thin  issue  has  been  jcreatly  delayed  by  unprecedented  combinations 
of  illness  in  the  printing,  not  editorial  office,  abominably  slow  mail 
service  and  snow  blockades  following  an  unusual  delay  in  the  comple- 
tion of  the  proceedings. 

If  nothing  more  were  taken  into  account  than  the  aid  in  defending 
farmers  against  insect  pests,  the  appropriations  made  by  the  different 
states  for  the  support  of  such  efforts  could  but  be  regarded  as  very 
profitable.  More  than  this,  the  agencies  devoted  to  investigation  and 
teaching  have  constructive  value  in  opening  the  way,  slowly  to  be  sure, 
for  more  effective  methods  of  handling  the  vast  agricultural  resources 
of  the  country.  For  these  reasons  careful  consideration  should  be 
given  by  entomologists  to  what  are  their  real  needs  if  their  activities 
are  to  develop  in  accordance  m-ith  the  demands  made  upon  them. 
Moreover,  a  proper  balance  should  l>e  maintained  between  such  efforts 
as  investigation,  instruction  and  inspection  that  they  may  proceed 
symmetrically.  The  foregoing  remarks  serve  to  introduce  the  ques- 
tion if  the  work  of  inspection  and  certification  of  insecticides  should 
not  receive  more  s<»rious  attention  by  entomologists.  There  is  no 
escape  from  the  fart  that  the  field  of  in.*<ecticides  is  l>eing  energetically 
exploited  in  an  increasing  degree,  with  the  result  that  there  is  now  an 
amasing  assortment  of  spraying  materials  on  the  market.  The  enact- 
ment of  measures  providing  for  more  complete  analyses  and  clearer 
explanation  of  the  data  than  is  now  tlone,  should  prove  l)eneficial  to 
both  manufacturers  and  farmers.    Also,  with  coa««ervative  ins|)ection 
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and  emphasis  placed  on  the  educational  features  of  the  law  in  its  ad- 
ministration, there  should  come  about  a  marked  improvement  in  the 
accuracy  of  the  statements  in  advertising  circulars  and  shipping  tags. 
Surely,  men  with  fundamental  training  in  the  subjects  of  entomology 
and  chemistry  have  a  large  opportunity,  and  fortunate  indeed  is  the 
entomological  staff  that  is  able  to  command  their  services.  The  need 
of  research  in  the  field  of  insecticides  is  too  evident  to  be  denied.  The 
science  which  should  guide  workers  in  this  endeavor  is  only  in  its 
infancy,  and  the  most  important  problems  are  still  to  be  solved. 

P.  J.  P. 

Coiiipensation  has  very  properly  received  considerable  attention  of 
late.  It  is  a  vital  and  most  important  problem  and  unless  it  is  solved 
satisfactorily,  there  will  invariably  be  a  lowering  of  professional  stand- 
ards. The  latest  contribution  along  this  line  is  an  anonymous  cir- 
cular distributed  by  a  group  of  yoimger  entomologists.  This  details 
the  unfortunate  situation  of  a  number  of  the  younger  men  entering  the 
work,  who  because  of  their  love  of  science  were  content  to  accept  inade- 
quate compensation  at  the  outset  in  the  hope  of  material  increases 
later.  It  is  presumable  that  most  young  entomologists  look  forward 
to  obtaining  one  of  the  more  responsible  positions,  possibly  fifty  in 
number  in  this  country,  and  are  wUling  to  take  some  chances.  There 
are  now  over  five  himdred  and  fifty  members  of  the  Association,  a 
large  proportion  being  well-trained  and  within  certain  limits  capable 
of  filling  any  position.  We  should  note  in  this  connection  that  the 
eight  past  presidents  attending  the  St.  Louis  meeting  had  an  average 
age  of  56  years,  an  average  term  of  service  of  31  years  and  the  larger 
proportion  of  them  would  not  rank  as  old  men.  These  figures  indicate 
an  extended  period  of  official  activity^  particularly  in  this  class.  In 
other  words,  there  are  many  candidates  and  relatively  few  good  posi- 
tions with  comparatively  infrequent  changes  and  capable  assistants 
are  absolutely  necessary  to  a  proper  discharge  of  the  numerous  respon- 
sible duties  falling  to  that  class  of  men.  Inefficient  assistants  reflect 
upon  the  chief  and  in  the  long  run  upon  the  entire  service.  Students 
should  not  be  urged  to  enter  entomological  work  without  some  idea  of 
the  actual  prospects  and  those  in  administrative  positions  must  see  the 
imperative  need  of  adequate  compensation  if  satisfactory  standards  are 
to  be  maintained.  Research  for  the  sake  of  research  is  praiseworthy. 
It  is  belittling  the  spirit  of  justice  and  equality,  supposedly  American 
virtues,  to  expect  service  out  of  all  proportion  to  the  compensation  and 
opportunities  offered  and  this  latter  has  been  altogether  too  frequent 
in  the  last  few  years. 
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Obituary 

MARIA  E.   FERNALD 

"A  Catalogue  of  the  Coccidse  of  the  World/'  published  as  Bulletin 
88  of  the  Hatch  Experiment  Station  of  the  Massachusetts  Agricultund 
College,  with  its  360  pages  of  technical  names  and  citations,  is  a  most 
fitting  memorial  of  the  scientific  activities  of  Mrs.  Femald,  who  was 
gathered  home  October  6,  1919,  having  been  permitted  to  live  for  a  fuM 
four  score  years.  Many  of  the  entomologists  trained  at  the  Massa- 
chusetts Agricultural  College  will  remember  the  cosy  home  on  Hallock 
Street,  a  delightful  center  for  both  social  and  scientific  activities. 

Mrs.  Femald  was  born  at  Monmouth,  Maine,  May  24,  1839,  the 
daughter  of  Ebeneter  and  Betsy  (Torsey)  Smith.  She  was  gradu- 
ated from  the  first  class  of  the  Maine  Wesleyan  Seminary  and  Female 
College,  Kent's  Hill,  Maine,  where  she  afterwards  served  as  precep- 
tress. She  was  married  to  her  talented  husband,  Charles  H.  Femald, 
August  24, 1862,  and  the  couple  lived  in  Litchfield,  Houlton  and  Orono, 
Maine,  before  coming  to  Amherst  in  1886. 

Mrs.  Femald  was  deeply  interested  in  scientific  work  and  in  the 
late  seventies  began  a  card  catalogue  of  the  Tortricid«  which  became 
so  useful  that  it  was  later  extended  to  include  all  insects  and  one  sec- 
tion was  developed  into  the  catalogue  of  the  CoccidsE"  named  above. 
This  was  only  a  portion  of  Mrs.  Femald's  activities.  She  was  a  mem- 
ber of  the  Amherst  Woman's  Club,  and  took  an  active  part  in  the 
social  life  of  both  the  community  and  college.  She  is  survived  by 
her  husband.  Professor  Charles  H.  Femald;  her  son.  Professor  H.  T. 
Femald,  and  three  grandchildren.  E.  P.  F. 


Current  Notes 

Conducted  by  the  Ataockte  Edhor 

Mr.  (troTiT  (*.  MatthiMm  haft  U^t'ii  af>|Mnntr«l  amtfltant  |)n>feMmr  in  lM*rkr<*f)iiic 
St  thr  rnivtmaty  cif  Minnmota. 

Mr.  John  R.  Kyrr  han  hern  appi»inti'<i  ini«tni(*t4»r  in  r«xinnniir  rnt4mi«>lofy  in  the 
fVoMiylrmnui  State  (^ollefcr. 

Mr.  Oorice  B.  Nrwnian  han  hrrn  af>|H>int«<d  aMfitntant  in  «*nt«>nH>l<»fO'  at  Purdue 
I'mrernty  and  the  Indiana  Station. 

The  Ontaiio  C*oiinty  i  N.  V.)  Beeke«*(M*r»'  .\«««(MMatH»n  arranfeed  t4»  hold  a  rcmventi^w 
at  Canandaigua.  N.  Y.,  on  Januar>-  13. 

Mr.  W.  E.  Jaekjion,  aimtant  entom«)lopfit  of  thr  l>sa#  1  oUeicr  and  Station,  han 
rwmnfd  to  enter  cumoMTcial  work. 


154  JOURNAL  OF  ECONOMIC  ENTOMOLOOT  [Vol.  13 

Mr.  Julius  W.  Sauer  has  been  reappointed  assistant  entomological  inspector, 
Bureau  of  Entomology,  with  headquarters  at  Kingsville,  Tex. 

The  annual  convention  of  the  National  Beekeepers'  Association  was  held  at  the 
Hotel  Statler,  Buffalo,  N.  Y.,  March  1  to  3. 

The  National  Conference  of  delegates  representing  beekeeping  organizations  was 
scheduled  for  January  6  to  9  at  the  Muehlenbach  Hotel,  Kansas  City,  Mo. 

Messrs  G.  W.  Barber  and  D.  J.  Cafifrey  are  now  engaged  in  the  preparation  of  a 
manual  of  Cereal  and  Forage  Insects,  which  it  is  hoped  will  be  completed  in  the  near 
future. 

The  annual  meeting  of  the  Missouri  Apicultural  Society  will  be  held  the  third  week 
in  January  at  the  University  of  Missouri,  Columbia,  Mo. 

The  Wayne  County  (N.  Y.)  Beekeepers'  Society  held  its  third  annual  meeting 
at  the  Grange  Building,  Newark,  N.  Y.,  on  January  30. 

The  annual  meeting  of  the  Washington  State  Beekeepers'  Association  was  held 
in  the  hall  of  the  Chamber  of  Conmierce,  Seattle,  January  22  to  24. 

The  following  resignations  are  announced  in  the  Bureau  of  Entomology:  C.  F* 
La  Grone,  Baton  Rouge,  La.;  W.  B.  Williams,  C.  H.  Williams,  boll  weevil  force. 

A  conference  of  federal  and  state  workers  employed  in  controlling  the  gipsy  moth 
was  held  February  3,  at  10.00  a.  m.,  in  room  408,  State  House,  Boston,  Mass. 

Dr.  Roger  C.  Smith  of  the  United  States  Bureau  of  Entomology  has  resigned  to 
accept  the  position  of  assistant  professor  of  entomology  in  the  Kansas  State  Agri^ 
cultural  College. 

Mr.  H.  E.  Loomis,  assistant  entomological  inspector,  Bureau  of  Entomology,  who 
has  returned  from  service  in  the  Marine  Corps,  has  been  reappointed  with  head^ 
quarters  at  Macclenny,  Fla. 

Professor  Herbert  Osbom,  Ohio  State  University,  was  elected  a  member  of  the 
executive  committee  of  the  American  Association  for  the  Advancement  of  Science,  at 
the  St.  Louis  meeting. 

Dr.  A.  L.  Quaintance,  Bureau  of  Entomology,  made  an  extended  trip  to  the  Pacific 
Coast,  visiting  various  field  laboratories  attached  to  his  division.  He  has  now 
returned  to  Washington. 

Mr.  C.  S.  Anderson,  of  Harrisburg,  Pa.,  was  appointed  September  1  to  the  Bureau 
of  Entomology  as  entomological  preparator  for  duty  on  the  European  com  borer 
investigations  at  Arlington,  Mass. 

Dr.  W.  J.  Holland,  director  of  the  Carnegie  Museum,  Pittsburgh,  Pa.,  gave  the 
annual  address  before  the  Entomological  Society  of  America  at  St.  Louis  on  the 
evening  of  December  30,  1919. 

Mr.  Thomas  H.  Jones,  entomological  assistant,  Bureau  of  Entomology,  ia  in  Florida, 
where  a  new  station  will  be  established  for  the  investigation  of  the  insects  injurious 
to  truck  crops  in  that  state. 

Mr.  C.  H.  Popenoe,  Bureau  of  Entomology,  entomologist  in  truck  crop  insect 
investigations,  has  spent  the  month  in  visiting  the  western  stations  of  that  branch, 
with  particular  attention  to  the  Central  Pacific  states. 

Mr.  W.  B.  Wood,  Bureau  of  Entomology,  who  has  been  assisting  Dr.  N.  E.  Mclnidoo 
in  connection  with  insecticide  investigations  the  past  season,  has  been  transferred  to 
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the  Federal  Horticultural  Board,  aad  awrigned  to  duty  in  the  Plant  Quarantine 
Greenhouee. 

The  New  Jersey  Beekeeper^'  Aflsooiation  held  its  annual  meeting  at  Trenton 
N.  J.,  January  15  and  16.  Dr.  E.  F.  Phillipe,  and  E.  O.  Carr,  secretary  of  the  asso- 
ciation, addressed  the  meeting. 

Mr.  Neale  F.  Howard,  specialist  in  insects  as  carriers  of  plant  diseases,  has  been 
reappointed  in  the  division  of  truck  crop  insect  investigations,  Bureau  of  Entomology, 
and  has  established  headquarters  at  Bowling  Green,  Ohio. 

The  Ontario  Agricultural  College  at  Gyelph,  Ont.,  held  its  tenth  annual  Short 
Course  in  Apiciilture  January  12  to  24.  Messrs.  F.  E.  Millen  and  George  H.  Rsa 
were  among  the  speakers. 

Mr.  John  E.  Graf,  Bureau  of  Entomology,  has  returned  to  his  headquarters  at 
Macclenny,  Fla.,  after  a  protracted  visit  at  Ocean  Springs,  Miss.,  in  connection  with 
sweet-potato  weevil  eradication  and  experiments  in  control  measures. 

Mr.  F.  J.  Brinley  has  been  appointed  by  the  Bureau  of  EIntomology,  truck  crop 
insect  investigations,  to  take  charge  of  the  field  station  at  Greeley,  Colo.,  a  positioQ 
made  vacant  by  the  resignation  of  A.  E.  Mallory. 

Mr.  M.  D.  Leonard  and  Dr.  Robert  Matheson,  of  Cornell  University,  have  been 
granted  appointments  as  field  assistants  of  the  Bureau  of  EIntomology  for  special 
work  in  connection  with  the  European  com  borer  investigations  at  Arlington,  Mass. 

The  fifth  annual  meeting  of  the  Tennessee  State  Horticultural  Society,  Nursery- 
men'M  Association,  and  Beekeepers'  Association,  was  held  at  Nashville,  Tenn.,  Decern* 
ber  9  to  11,  1919.  Professor  G.  M.  Bentley  is  the  secretary-treasurer  of  each  of  the 
three  associations. 

Dr.  L.  O.  Howard,  chief  of  the  U.  S.  Bureau  of  Entomology,  and  for  twenty-two 
jream  permanent  8ecretar>'  of  the  American  .Association  for  the  Advanoament  of 
Science,  was  elected  president  of  that  association  at  the  St.  Louis  meeting. 

The  New  York  State  Association  of  Beekeepers*  Societies  held  its  annual 'meettag 
at  the  Joseph  Skxrum  College  of  Agriculture,  S>Tacuse  University,  February  3  and  4. 
Among  the  speakers  were  Dr.  Burton  N.  Gates,  George  H.  Rea,  and  E.  G.  Carr. 

A  conference  on  the  European  com  borer  was  held  at  Hartford,  Conn.,  February 
12.  in  connection  with  Farnien'  Week.  Invitations  were  sent  to  the  official  ento- 
molcjgMts  and  comnuMioiicrs  of  agriculture  of  the  New  England  states,  New  York 
and  New  Jency. 

I>r.  Burton  N.  Gates,  formerly  assistant  professor  of  entomology  in  the  Massa> 
chuw>ttA  Agnrultural  College.  Amherst.  Mass.,  who  resigned  to  accept  a  position  at 
thr  Ontario  .\ghcultural  C^oUege.  Guelph,  Ont..  is  now  Uving  in  Worcester,  Mass., 
and  i»  again  in  charge  of  spiary  inspection  in  Massachusetts. 

Mr.  .\.  L.  Ford  represiented  cereal  and  forage  insert  investigations  of  the  Bureau 
of  l-:nt4}fn«>l<>g>'  at  the  International  Hay  and  Gram  Show.  Chicago,  III.,  during  the 
wrfk  iif  November  29  to  December  6.  Mr.  Fonl  prepared  and  set  up  the  exhibit  of 
cerral  and  forage  iaiectn.  which  was  exhibited  at  the  show. 

Mr.  E.  J.  Hoddy  severed  his  connection  with  the  Bureau  of  Hortirulture,  Depart- 
ment (>f  .\ghrulture  <if  <  >hio.  on  November  30,  to  accept  a  potiitum  with  the  I^misville 
and  Nonhville  Railrimd  Company  with  headquarter*  at  Knoxvillr.  Tenn.  Mr. 
Hoddy  jMicceed*  Mr.  W.  E.  Evans  who  ha»  entered  private  ci>mmerci.il  work  at 
Eustw.  (la 
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Mr.  George  N.  Woloott,  who  was  recently  engaged  to  handle  the  entomological 
phases  of  the  cooperative  work  between  the  Bureau  of  Entomology  and  the  Bureau 
of  Plant  Industry  relating  to  the  possible  insect  transmission  of  the  sugar  cane 
mosaic  disease,  sailed  for  Porto  Rico  on  November  24,  to  take  up  the  work  there. 

A  course  for  conunercial  beekeepers  was  held  in  connection  with  the  annual 
meeting  of  the  Ohio  Beekeepers'  Association,  during  Farmers'  Week  at  the  Ohio 
State  University,  Columbus,  Ohio,  from  January  26  to  30.  This  course  is  in  charge  of 
Dr.  E.  F.  Phillips  and  Mr.  George  S.  Demuth  of  the  Bureau  of  Entomology. 

Mr.  Mdvin  E.  Wyant,  a  recent  graduate  of  the  Ohio  State  University,  has  been 
appointed  a  deputy  inspector  in  the  Bureau  of  Horticulture  of  the  Department  of 
Agriculture  of  Ohio  to  succeed  Mr.  Richard  Faxon,  who  resigned  some  time  ago  to 
accept  a  position  in  the  insecticide  department  of  the  Glidden  Company  of  Cleveland, 
Ohio. 

Major  L.  H.  Dunn  has  recently  resigned  from  the  United  States  Army,  having 
served  for  some  time  in  France,  where  he  was  in  charge  of  delousing  men  and  equip- 
ment. He  has  just  accepted  a  position  as  entomologist  to  the  League  of  Red  Cross 
Societies  with  headquarters  at  Geneva,  Switzerland,  though  he  expects  that  most  of 
his  work  will  be  in  Poland. 

R.  R.  Parker,  Assistant  State  Entomologist  of  Montana,  has  been  i4>pointed  a 
member  of  a  North  American  commission  of  three  experts  to  investigate  the  spread 
of  tsnphus  fever  in  Russia  and  Poland.  He  sailed  from  New  York  about  January 
15  with  the  understanding  that  he  was  to  be  released  in  April  to  resume  his  work 
in  this  country. 

Wilmon  Newell,  plant  commissioner  of  Florida,  was  tendered  a  complimentary 
dinner  at  Gainesville,  January  12,  by  a  number  of  his  associates,  in  honor  of  his 
election  as  President  of  the  American  Association  of  Economic  Entomologists.  The 
following  institutions  were  represented:  State  Plant  Board  and  Board  of  Control, 
Faculty  of  the  University  of  Florida,  Staff  of  the  Experiment  Station,  Staffs  of  the 
General  Extension  Division  and  of  the  Agricultural  Extension  Division  of  the  Uni- 
versity of  Florida  and  Staff  of  the  State  Plant  Board.  There  were  54  present,  Hon. 
J.  B.  Hodges,  chairman  of  the  State  Plant  Board  and  Board  of  Control  acted  as  toast- 
master. 

According  to  the  Experiment  Station  Record,  announcement  was  recently  made  in 
Parhament  of  a  change  in  poUcy  in  1918  regarding  research  in  entomology  and  plant 
pathology  through  public  funds.  These  subjects  were  originally  allocated  to  the 
University  of  Manchester  and  the  Royal  Botanic  Garden  at  Kew,  respectively,  with 
grants  from  the  Development  Fund  for  their  support.  In  1918,  however,  the  Devel- 
opment Board  decided  that  all  research  in  plant  diseases,  whether  due  to  insects  or 
fungi,  should  be  concentrated  at  a  single  phytopathological  institute  at  Rothamsted, 
where  also  the  board's  scientific  advisory  staff  in  the  subject  would  be  stationed. 
Accordingly  the  staff  at  Manchester  and  a  portion  of  the  mycological  staff  at  Kew  were 
transferred  to  Rothamsted.  A  grant  of  $5,000  per  annum  was,  however,  continued 
to  the  University  of  Manchester  to  maintain  certain  phases  of  its  entomological 
work  and  also  to  take  up  work  in  mycology  there. 

An  enjoyable  dinner  was  held  by  the  entomologists  at  the  St.  Louis  Athletic  Club 
on  New  Year's  night.  This  was  the  first  time  that  the  entomologists  have  held  a 
dinner,  and  it  Lb  likely  to  become  an  annual  event.  Eight  ex-presidents  were  seated 
together  at  the  table  with  the  president.  Professor  W.  C.  O'Kane,  who  called  attention 
to  the  fact  that  their  combined  age  was  452  years,  and  that  their  combined  period  of 
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wnrice  amountMl  to  252  yean.  There  wms  no  formal  prosram,  but  Dr.  Howard  was 
aiked  to  take  chance  of  ceremonies,  and  he  read  a  very  interesting  letter,  both  pathetic 
and  humorous,  from  Professor  Josef  Jablonowski,  of  Budapest,  Hungary,  thra  called 
upon  each  of  the  following  entomologists  for  a  few  remarks:  Professor  8.  A.  Forbes, 
Urbana,  111.;  Professor  Herbert  Osbom,  Columbus,  Ohio;  Dr.  E.  P.  Fdt,  Albany, 
N.  Y.;  Dr.  W.  E.  Britton,  New  Haven,  Conn.;  Mr.  C.  L.  Marlatt,  Washington,  D.  C; 
Professor  P.  J.  Parrott,  Geneva,  N.  Y.;  Dr.  E.  D.  Ball,  Ames,  Iowa,  and  Mr.  WilmoQ 
Newell,  Gainesville,  FU. 

A  conference  of  entomologists  to  discuss  the  European  com  borer  situation  was 
held  at  the  Hotel  Htatler  at  St.  Louis,  on  the  evening  of  January  1, 1920,  on  invitatioo 
of  Mr.  C.  L.  Marlatt.  Certain  entomologists  in  attendance  laughingly  referred  to 
thitf  conference  as  a  celebration  of  the  twentieth  anniversary  of  the  reading  of  Mr. 
Marlatt'fl  paper,  "The  Laissei-Faire  Philosophy  Applied  to  the  Insect  Problem." 
Though  no  ver>'  definite  action  resulted  from  this  conference,  it  cannot  be  said  to  be 
of  no  benefit,  as  the  varying  viewpoints  were  explained  and  discussed.  The  fol> 
knring  were  present:  R.  H.  Allen,  E.  D.  Ball,  O.  M.  Bentley,  S.  W.  Biking,  W.  E. 
Britton,  A.  F.  Burgess,  E.  C.  Cotton,  G.  H.  Dean,  E.  P.  Felt,  W.  P.  Flint,  S.  A. 
Forbes,  S.  B.  Fracker.  P.  A.  Glenn,  L.  Haseman,  T.  J.  Headlee,  J.  S.  Houtsr,  E.  G. 
KeUy,  Wihnon  Newell,  W.  C.  O'Kane,  Herbert  Osbom,  P.  J.  Parrott,  A.  G.  Rugglea, 
J.  G.  Sanders,  Franklin  Sherman,  Jr.,  M.  H.  Swenk  and  W.  R.  Walton. 

It  will  be  of  intemt  to  members  of  the  Association  of  Economic  Entomologitto  to 
leara  that  Dr.  Paul  Marchal,  of  Paris,  has  recently  been  elected  member  of  the 
AeatUmia  dei  Lineei  of  Rome  and  of  the  Academy  of  Sciences  of  Brussels.  It  ahould 
be  a  matter  of  pride  to  all  entomologists,  and  especially  to  eoonomic  eniomokiflsts 
(for  Doctor  Marchal  is  distinctly  an  economic  entomologist,  and  is,  by  the  way,  a 
foreign  member  of  this  Association),  that  these  great  honors  should  have  been  eoo- 
ferred  upon  one  of  their  number.  It  is  one  of  the  rapidly  accumulating  evidences  of 
thr  esteem  which  workers  in  entomology  are  gaining  in  the  minds  of  men  working  in 
other  branches  of  science.  This  news  will  be  especially  agreeable  to  the  American 
entomologists  who  had  the  pleasure  of  meeting  Doctor  Marchal  during  his  visit  to  the 
I'nited  States  in  the  summer  of  1913. 
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Afternoon  Session,  Thursday^  January  /,  1920,  124'^  p.  m. 
Pkksident  W.  C  O'Kane:    The  first  paper  on  the  program  is 
"Features  of  the  Co<lling  Moth  Problem  in  the  Ozarks/'  by  Dwight 
I«i»ly  and  A.  J.  Ackerman. 

SOME  FEATURES  OF  THE  CODLING  MOTH  PROBLEM  IN  THE 

OZARKS' 

By  DwiGifT  Ibclt  and  A.  J.  Ackekuan,  Bureau  of  Entomology 

A  miinlKT  of  features  of  the  codHng  moth  problem  in  the  Ozarks 
vary  (|uite  widely  from  it«  usual  aspect  in  most  of  the  apple  regions 
of  the  rnit€Mi  States.  The  relatively  southern  latitude  of  theDzark 
region  with  its  long  growing  season  gives  time  for  a  larger  numl)er  of 
broods  than  in  regions  farther  north.  Its  inland  situation  and  dis- 
tance from  iKxIies  of  water  which  produce  equalizing  effect  upon  tem- 
jKTature  is  probably  responsible  for  the  comparatively  erratic  seasonal 
hb<tor\'.  The  large  numlxT  of  broods  and  the  fact  that  two  of  the« 
liro«  U,  moths  of  the  first  and  sc»cond,  and  immature  stages  of  the  sec- 
ond and  third,  occur  during  the  heat  of  summer  (a  condition  favorable 
to  extraordinary'  prolificacy)  prcxiuces  an  infestation  of  greater  s<»verity 

^  'Hiii*  (Miprr  is  baj«e<l  on  KtiidicM  of  \he  lift*  hktton*  And  contn>l  of  x\h*  iNxiltniE  ntoth 
rondurtcd  during  the  iipam>nA  19IH  and  1919  at  iWntonviUe.  .\rk..  iimiiT  l\\t  dirriv 
tion  of  Dr.  A.  L.  Quainlanc*.  Tht*  Biintiu  of  Itant  Indu«tr>'  n'f»n*««fnt<Ni  t>y  Mr. 
I>nilie  Pierrr  codperated  in  ^prayiniE  exijcrimonti*.  Mr.  K.  L.  Wfllman  awwtinl  thr 
wnt^ri  in  routine  work  during  both  m*aMiiui. 

Presented  with  permintoo  of  stcretary  o(  agrirulturp. 
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than  is  the  rule  in  most  fruit  regions.  These  features  of  the  codUng 
moth  problem,  abundance,  the  variations  in  seasonal  history,  and  the 
remedial  measures  necessary,  are  the  subject  matter  of  this  paper. 
Particular  attention  is  given  to  conditions  differing  from  those  reported 
by  Jenne  for  1907  and  1908.  It  is  probable  that  similar  conditions  to 
those  mentioned  below  are  found  in  the  fruit  regions  of  southern  Illi- 
nois, and  of  the  Arkansas  Valley  in  Kansas,  whose  geographical  position 
in  a  general  way  resembles  that  of  the  Ozarks. 

Abundance 

The  extent  of  loss  to  the  apple  crop  in  the  Ozarks  due  to  codling 
moth  injury  is  very  frequently  underestimated  by  entomologists  not 
familiar  with  this  region.  This  is  due  in  part  to  the  fact  that  the  cod- 
ling moth  apparently  was  not  a  particularly  serious  problem  when 
experimental  work  was  previously  carried  on  here  by  the  Bureau  of 
Entomology  in  1907  and  1908.  In  1907  on  the  unsprayed  check  trees 
in  the  experimental  orchard  Jenne  foxmd  only  34  per  cent  of  the  apples 
infested  with  "worms,"  and  a  very  satisfactory  control  was  secured 
on  the  sprayed  plats.  However,  when  the  writers  first  came  to  the 
Ozarks  they  found  the  situation  very  different.  There  were  many 
growers  who  said  that  they  despaired  of  ever  seeing  the  codling  moth 
controlled  and  that  they  expected  that  at  least  50  per  cent  of  their 
apples  would  be  infested  by  "worms"  annually  in  spite  of  five  or  six 
spray  applications. 

The  general  report  was  that  the  codling  moth  problem  had  grad- 
ually become  serious,  but  had  been  acute  only  the  last  few  years.  One 
was  left  to  assume  that  this  changed  status  of  the  pest  was  due  to  the 
more  intensive  development  of  the  apple  industry  in  this  region  or  to 
the  gradually  cumulative  eflfect  of  ineflBcient  remedial  measures. 

Whatever  the  cause,  the  codling  moth  problem  was  found  to  be 
very  serious.  In  1918,  in  the  check  plat  of  an  experimental  orchard, 
72.67  per  cent  of  the  apples  were  infested.  This  percentage  does  not 
indicate  the  full  severity  of  the  infestation,  for  in  making  counts  all 
dropped  fruits  were  included.  Much  of  this  fruit,  which  had  been 
attacked  by  scab  or  had  not  been  pollenated,  fell  early  in  the  season 
before  it  had  opportunity  to  be  attacked  by  codling  moth.  The  fruit 
which  fell  late  in  the  season  and  that  which  was  harvested  was  prac- 
tically 100  per  cent  infested.  In  addition,  more  than  one  worm  per 
apple  was  the  rule  rather  than  the  exception  with  the  apples  that 
remained  on  the  trees  late  in  the  season.  One  apple  was  noted  that 
had  been  attacked  by  as  many  as  eleven  worms.  In  addition  to  the 
unsprayed  check  there  were  a  large  number  of  orchards  dusted  in 
1918  and  nearly  all  of  these  and  a  few  that  had  been  sprayed  five  and 
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six  times  showed  as  high  or  nearly  as  high  an  infestation  as  the  check. 
To  be  sure,  in  these  sprayed  orchards  the  work  had  not  been  as  thorough 
as  was  possible  but  in  some  it  had  been  thorough  enough  to  have  cod* 
trolled  apple  scab  in  a  bad  scab  year. 

The  infestation  for  the  season  of  1919  was  less  severe.  Fruit  from 
the  check  plats  in  the  experimental  orchards  was  only  47.55  per  cent 
infested,  and  the  "extra  worms"  per  apple  were  much  less  numerous. 
There  were  practically  no  dusted  orchards  in  the  region  this  season. 

In  1917  no  experimental  work  was  conducted  in  the  Osarks.  How- 
ever, one  of  the  writers  was  present  during  apple  harvest  and  he  found 
the  codling  moth  not  generally  as  injurious  as  it  became  the  following 
season,  but  in  some  orchards  the  infestation  ranged  from  50  to  70 
per  cent. 

The  above  data  on  abundance  of  codling  moth  during  three  seasons 
applies  to  the  majority  of  orchards  in  this  region.  However,  there  are 
occasional  orchards  in  which  codling  moth  injury  is  comparatively 
light  and  in  which  the  apparent  immunity  is  not  due  to  the  effective 
application  of  remedial  measures,  but  must  be  charged  to  natural 
conditions.  These  orchards  are  usually  isolated  and  often  quite  dis- 
tant from  the  main  fruit  growing  sections.  In  some  instances  these 
low  infestations  are  directly  attributable  to  the  loss  of  a  crop  the  pre- 
vious season  because  of  frost  injury  or  poor  care.  Conversely  the  most 
heavily  infested  orchards  are  regular  bearers  and  in  the  heart  of  the 
fruit  section. 

Seasonal  History 

The  seasonal  summary  which  wOl  be  given  herewith  is  based  on 
in«ectary  records  which  were  checked  up  by  band  records  and  field 
obser\'ations.  The  rearing  methods  employed  in  the  insectary  were 
for  the  most  part  the  same  as  those  usually  followed  in  the  Bureau  of 
Entomology  and  have  been  previously  described.  Battery  jars  were 
usefl  for  moth  emergence,  oviposition,  and  rearing  of  lar>'al  and  pupal 
stages.  Larvse  were  allowed  to  spin  cocoons  in  the  standard  "pup»» 
sticks,"  and  jelly  tumblers  were  used  for  incubation.  Our  methode 
differed  from  the  usual  as  follows:  Records  of  moth  emergence  and 
pupation  of  material  in  battery  jars  were  checked  up  by  records  of 
material  reared  in  wire  cloth  cylinders,  which  were  kept  both  in  the 
insectar>'  and  suspended  around  a  tree  trunk  in  the  insectary  yard. 
Dviposition  from  which  incubation  records  were  to  be  made  was  se* 
cured  on  pieces  of  dry  twigs  about  two  inches  long.  These  seemed  to 
us  to  have  the  advantage  over  leaves  in  that  the  latter  when  drying 
injured  a  percentage  of  the  eggs.  Paper  was  substituted  for  cheese 
cloth  in  making  covers  for  the  battery  jars,  when  it  was  desired  to 
prevent  evaporation. 
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All  larvae  upon  which  records  of  the  overwintering  brood  were  based 
were  collected  in  the  fall.  The  number  of  individuals  used  to  deter- 
mine the  duration  or  time  of  occurrence  of  any  stage  was  made  to  cor- 
respond, as  far  as  possible,  with  the  degree  of  variation  to  be  expected 
and  the  economic  importance  of  the  phenomena  in  question.  As  for 
instance  the  period  of  spring  emergence  of  moths  is  of  first  importance 
and  is  exceedingly  variable,  and  for  this  it  was  aimed  to  procure  over 
3,000  overwintering  larvae.  On  the  other  hand  the  duration  of  the 
incubation  period  in  midsummer  is  relatively  constant  and  of  little 
economic  importance  and  records  of  20  to  30  eggs  per  day  were  all 
that  were  attempted.  To  check  up  insectary  records  larvae  were  col- 
lected under  bands  at  intervals  of  three  days  in  two  orchards  in  1918 
and  in  three  orchards  .in  1919. 

During  the  first  season  of  the  writers'  residence  in  this  region,  that  of 
1918,  there  were  three  full  broods  and  a  partial  fourth  brood  of  codling 
moth,  larvae.  Previous  records  have  shown  three  broods  for  this 
region.  As  far  as  the  writers  are  aware  four  broods  are  recorded  from 
only  one  other  state.  New  Mexico.  The  season  of  1918  was  very 
favorable  to  codling  moth  development,  the  summer  as  a  whole  and 
month  of  August  in  particular  being  remarkable  for  high  temperatures. 
During  the  heat  of  summer  all  stages  were  passed  rapidly. 

The  record  of  emergence,  for  this  season,  of  the  overwintering  brood 
of  codling  moth  extended  from  April  29  to  June  3,  and  records  of  hatch- 
ing of  first  brood  larvae  from  May  17  to  June  13.  The  earliest  first 
brood  moths  were  secured  June  15  and  the  first  second  brood  larva, 
June  25.  From  this  date  until  the  early  part  of  October  the  second 
and  following  broods  continued  hatching  daily.  Moths  of  the  second 
and  third  broods  began  emerging  July  27  and  September  12  respec- 
tively, and  their  oflFspring,  the  larvae  of  the  third  and  fourth  broods, 
began  hatching  August  4  and  September  23  respectively.  The  sec- 
ond and  third,  and  third  and  fourth  broods  overlapped  to  such  an 
extent  that  it  was  impossible  to  separate  them  even  in  a  general  way 
jeither  by  field  observations  or  band  records.  Most  larvae  spinning 
cocoons  after  September  1  entered  hibernation.  Harvest  of  Jonathan 
apples  was  nearly  over  at  this  time  and  harvest  of  Ben  Davis  started 
by  September  15.  As  a  result  many  undeveloped  larvae  of  the  third 
and  nearly  all  of  the  fourth  brood  were  carried  out  of  the  orchard  with 
the  fruit. 

The  feature  of  the  seasonal  history  of  the  codling  moth  in  1919  was 
the  length  of  the  period  between  the  beginning  of  emergence  of  over- 
wintering moths  and  the  beginning  of  hatching  of  larvae  in  economic 
numbers.     The  earliest  record  of  moth  emergence  was  April  20  and 
middle  of  May  nearly  half  of  the  brood  had  emerged.     The  first 
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record  of  hatching  of  larvse  was  May  13  but  untO  May  28  hatching 
both  in  the  insectary  and  in  the  field  appeared  to  be  negligible.  The 
general  accuracy  of  these  records  was  confirmed  later  by  collections 
of  larvse  from  bands. 

This  long  period  of  38  days  between  the  emergence  of  the  first  moth 
and  hatching  of  larvse  in  economic  numbers  was,  no  doubt,  due  to 
relatively  warm  weather  during  the  early  part  of  April  which  advanced 
the  emergence  of  moths,  followed  by  a  succession  of  cold  waves  during 
the  first  three  weeks  of  May  which  retarded  or  altogether  prevented 
oviposition  until  about  half  the  overwintering  brood  of  moths  had  died. 
During  the  last  week  of  May  with  the  return  of  warm  weather  repro- 
duction progressed  rapidly.  As  a  result  practically  all  of  the  first 
brood  larvae  were  progeny  of  this  second  half  of  the  overwintering  brood 
of  moths.  The  total  period  of  emergence  of  overwintering  moths  was 
nearly  two  months,  from  April  20  to  June  18,  while  the  bulk  of  the 
resulting  larvae  were  hatched  within  three  weeks  beginning  May  28. 

The  development  of  the  two  following  broods  was  entirely  regular 
except  that  the  early  part  of  the  second  brood  was  very  light  and  prac- 
tically negligible  as  might  l>e  expected  following  the  peculiar  develop- 
ment of  the  first  brcKid.  Both  second  and  third  broods  were  about  a 
week  later  in  appearing  than  they  had  \)evn  the  year  before.  No  rec- 
ords of  a  fourth  brood  were  .secured.  The  earliest  record  of  a  first 
brood  moth  wa.«?  June  24  and  of  a  second  brood  moth  August  2.  Larvs 
of  the  second  and  third  broods  liegan  hatching  July  2  and  August 
12  res|K»rfively.  As  during  the  pn'vious  season  both  of  these  broods 
were  pn»sent  during  the  w»ason  of  highest  tenipc*ratun»s.  While  the 
wc*oiul  and  third  broods  overlappcul  so  that  the  hatching  of  larvie  was 
continuous  from  July  until  al)out  ()ctol>er  1,  the  clos(»  of  the  season, 
the  shickening  of  activity  l)etween  broods  was  quite  evident  from  band 
HTords.  I^rva»  U^gan  hil)ernation  al)out  the  last  of  August  or  nearly 
the  same  time  as  the  previous  season  but  apple  harvest  was  l)etween 
i^ii  and  xUtvv  w(H»ks  hiter.  Most  of  the  worms  had  left  the  fniit  and 
spun  their  rorcMins  U»fore  late  apple  harvest. 

For  the  S4'as<nis  of  1(H)7  an<l  11H)S  Jrnnr  n^aretl  thn^e  brocnls.  In 
l\H)H  thr  rmrrgeiice  of  moths  was  rerordetl  as  early  as  April  1.  and 
larvie  as  early  as  .\pril  27.  Their  development  during  this  s(*ason, 
howevrr,  was  ri'lativriy  slow. 

Thr  time  of  hatching  of  larva'  in  eitinoinir  numl>ers  in  n^lation  to  the 
falling  of  the  fH»tals  variecl  ronsidt»ral»ly.  In  191S  thr  interval  was 
thn»e  weeks,  while  in  1*J19  it  was  five  wreks.  Jennr's  rtMords  for  llW 
and  19()8  are  six  w«H»ks  and  thnv  w<H'ks  n'sfXTtively. 

From  tin*  stand|K»int  t»f  control  then*  an*  but  tw<»  distinct  jHTioils  of 
co<lling  moth  hatching  during  which  the  fniit  must  \h*  protected  not- 
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previous  season.  Cooler  weather  prevailed  throughout  1919,  however, 
so  that  no  part  of  a  fourth  brood  appeared;  all  broods  were  later  in  the 
season,  and  the  infestation  was  correspondingly  less  as  is  shown  by  the 
check  plat.  The  last  spray,  put  on  August  11  to  12,  was  late  enough 
to  protect  the  fruit  against  all  late  worms.  On  one  plat  a  later  applica- 
tion was  made  but  this  proved  to  be  unnecessary. 

In  the  case  of  plat  9  in  1918  where  a  spray-gun  was  used  from  the 
ground  nearly  one-half  of  the  fruit  was  wormy.  In  1919  on  plats  6  and 
7  where  the  spray-gun  was  used  from  the  tower  and  the  ground  the 
results  were  77.86  and  87.33  per  cent  respectively.  This  may  be  ex- 
plained by  the  fact  that  it  is  impossible  to  give  the  fruit  as  fine  a  coat 
of  spray  material  with  the  gun  and  the  tendency  to  overspray  some 
parts  of  the  trees  and  underspray  other  parts  is  greatly  increased. 
The  results  in  these  plats  were  relatively  much  poorer  in  1918  when  the 
infestation  was  much  more  severe  than  in  1919.  It  is  probable  that 
these  results  may  not  be  applicable  in  regions  where  the  infestation 
is  less  severe  and  where  the  requirements  of  spray  being  distributed 
uniformly  over  the  apple  is  less  exacting.  However,  these  plats 
clearly  demonstrate  the  inefficiency  of  relatively  coarse  sprays  under 
Ozark  conditions. 

The  conclusions  that  may  be  drawn  from  the  experimental  work  in 
the  control  of  the  codling  moth  in  the  Ozarks  thus  far  are  the  necessity 
of  making  six  to  seven  spray  applications,  depending  upon  the  season, 
and  the  desirability  of  a  very  fine  mist  in  preference  to  a  coarse  spray. 


Mr.  E.  G.  Kelly:     What  pressure  did  you  use  with  the  gun? 
Mr.  Dwight  Isely:     Two  hundred  and  fifty  pounds. 
President  W.  C.  O'Kane:    The  next  paper  is  '^Some  Experiences 
with  the  Codling  Moth,''  by  T.  J.  Headlee. 

SOME  EXPERIENCES  WITH  THE  CODLING   MOTH 

By  Thomas  J.  Headlee,  Ph.D.,  New  Brunswick j  N.  J. 

New  Jersey  Conditions 
It  no  doubt  seems  to  many  of  the  members  of  our  association,  par- 
ticularly the  younger  ones,  that  the  codling  moth  is  an  exceedingly 
threadbare  subject,  but  the  writer's  experience  in  the  last  two  j'^ears 
with  this  insect  has  indicated  to  him  that  there  are  still  many  important 
fact9  in  connection  with  its  control  that  are  not  yet  sufficiently  under- 
etood.  In  the  last  two  years,  he  has  seen  pretty  nearly  nine  out  of 
every  ten  orchardmen  in  his  state  fail  to  obtain  a  satisfactory  control 
of  this  insect.  Not  only  has  he  observed  it  in  New  Jersey,  but  he  finds 
that  a  similar  condition  appears  to  exist  in  the  state  of  Delaware. 
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This  is  not  because  these  growers  have  not  had  the  benefit  of  informa- 
tion gathered  about  this  insect  in  the  country  at  large,  but  because 
spraying  methods  as  outUned  by  these  studies  have  in  most  cases 
proven  insufficient  to  handle  the  codling  moth  when  it  occurs  in 
maximum  numbers  in  that  part  of  the  Atlantic  Coastal  Plain  above 
referred  to. 

The  writer  has  not  been  able  to  find  any  thorough-going  studies  of 
this  insect  in  this  region  of  the  country  and  there  is  reason  to  suspect 
that  its  habits  differ  materially  from  those  exhibited  in  parts  of  the 
United  States  where  careful  studies  have  been  made.  Furthermore  the 
rainfall  in  this  portion  of  the  Atlantic  Coastal  Plain  is  large,  especially 
abundant  during  the  first  half  of  the  apple  growing  season  and  conse- 
quently spraying  materials  stick  less  well  to  the  foliage  and  fruit  of 
apple. 

It  is  true  that  a  good  many  individual  orchardists  in  New  Jersey 
have  l^een  able  to  prevent  the  codling  moth  from  doing  their  crops 
serious  harm,  but  in  all  cases  with  which  the  writer  is  familiar  where 
these  results  have  been  obtained,  the  coating  of  spray  materials  has 
been  maintained  year  after  year  from  the  dropping  of  the  petab 
through  the  first  half  of  the  growing  season. 

With  these  facts  in  mind  an  investigation  of  the  codling  moth  with 
special  reference  to  the  entrance  of  the  fruit  by  the  larv«  was  under- 
taken at  the  l)eginning  of  last  summer.  Two  orchards  were  selected, 
one  at  Maple  Shade  in  Burlington  County  alwut  5  miles  northeast  of 
the  city  of  Camden  and  the  other  at  Cilassboro  in  Gloucester  County 
alK)ut  2<)  miles  southeast  of  Canulen.  Each  orchard  was  located  in  a 
larf?e  orcharding  section.  It  was  anticipated  that  the  difference  in 
location  was  sufficient  to  produce  a  slight  difference  in  the  life  cycle  of 
the  ins<»ct,  hut  the  study  showed  distinctly  that  the  seasonal  cycle  in 
each  place  was  practically  identical.  The  work  at  these  two  places 
was  checkc^d  with  observations  made  at  New  Brunswick.  There  ap- 
|K'ars  to  exist  U'tween  the  life  cycle  of  the  coilling  moth  at  New  Bruns- 
wick on  the  one  hand  and  Maple  Shade  and  CdasslH)ro  on  the  other 
hand,  a  difference  of  al>out  one  w<»ek.  .\t  Maple  Shade  and  (ilassl>oro 
the  adult  moths  began  einerginf?  about  May  3,  reachetl  their  maximum 
about  June  I  and  cea.*iiMl  al>out  June  12.  The  s4*cond  brocnl  In^gan 
emerging  alniut  July  S,  reachcil  maximum  alK)ut  July  21>  and  ceased 
Septenil>er  I.  The  first  brood  larva*  U'jjan  enterinjj  the  apples  about 
June  I,  reache<l  maximum  al)out  June  2.')  and  ceastMl.aU)ut  July  S.  The 
SiM-ond  brcKMl  lar\'a»  U'^^in  entrance  alM»ut  July  2.">,  reacluMl  inaMmum 
alKUit  August  11  anti  ceaM'd  aU^ut  S-pteiuUr  1.').  The  apple  bltM>m 
in  general  covered  a  |K*ri<Ml  of  nearly  two  weeks,  the  blos>oms  falling  off 
the  tn*<*s  al>out  May  3.     From  the  falling  of  the  |H*tals  until  the  Ugin- 
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ning  of  entrance  by  the  first  brood  larva  there  was  a  period  of  about 
four  weeks.  From  the  falling  of  the  bloom  to  the  beginning  of  entrance 
by  the  second  brood  larvsB  there  was  a  period  of  neariy  twelve  weeks. 
In  cases  where  the  time  of  spraying  was  determined  by  the  entrance 
of  the  larvse  such  a  degree  of  control  was  obtained  that  less  than  one 
per  cent  of  the  picked  fruit  showed  injury  by  the  codling  moth.  This 
occurred  even  in  orchards  where  the  previous  year  had  shown  in  spite 
of  spraying  over  50  per  cent  of  the  picked  fruit  damaged  by  this  insect. 
In  one  orchard  of  over  100  acres  of  pears  where  the  previous  year  not 
less  than  60  per  cent  of  the  fruit  was  damaged  by  the  codling  moth,  this 
year  less  than  one  per  cent  of  the  picked  fruit  showed  injury.  This 
year  it  made  the  owner  a  good  profit.  About  40,000  baskets  of  pears 
were  harvested  and  sold,  none  of  which  brought  less  than  ninety  cents 
a  basket. 

Control  Problems 

There  seem  to  be  two  main  problems  in  meeting  the  codling  moth  as 
the  writer  has  seen  it  in  New  Jersey.  The  first  is  concerned  with  the 
comparative  value  of  the  three  sprays  that  are  usually  recommended 
for  its  control.  The  second  is  concerned  with  finding  the  relation 
between  the  time  when  the  spray  should  be  applied  and  the  develop- 
ment of  the  trees. 

Nearly  but  not  quite  all  of  the  most  careful  work  hitherto  done,  so 
far  as  the  writer  has  had  a  chance  to  examine  it,  seems  to  indicate  the 
preeminent  importance  of  the  blossom  fall  spray.  Large  amounts  of 
data  covering  periods  of  several  years  have  been  gathered  by  Quaint- 
ance^  and  his  associates,  Ball,*  Melander*  and  Felt.*  These  collections 
of  data  all  seem  to  indicate  unmistakably  that  the  first  or  blossom  fall 
spray  is  many  times  more  important  than  any  other  spray  for  control 
of  the  codling  moth.  Sanderson*  presented  a  keen  analysis  of  the 
results  obtained  up  to  that  time  and  showed  that  up  to  1909  the  data 
gave  the  place  of  first  importance  to  the  blossom  fall  spray  but  that  the 
later  sprays  were  also  of  large  importance.  Furthermore,  most  of  the 
workers,  who  maintain  the  preeminent  importance  of  the  blossom  fall 
spray  recommend  later  sprays  as  well.  The  writer  has  seen  orchards 
in  each  of  the  last  two  years  where  the  amount  of  blossom  end  worm- 
iness  would  not  amount  to  one-tenth  of  one  per  cent  and  he  has  seen 
some  instances  in  which  it  was  almost  impossible  to  find  any  whatever, 

» Quaintance  et  al.,  Bu.  of  Ent.,  U.  S.  Dept.  of  Agric,  Buls.  80,  Pt.  VII,  1909, 1916, 
Ft.  II,  1912  and  88,  1914. 

*  Ball,  E.  D.,  Utah  Station,  Bui.  95, 1904  and  129, 1911. 

*  Melander,  A.  L.,  Wash.  Sta.  Bui.  103, 1911,  and  others  issued  personally. 

*  Felt,  E.  P.,  Jour,  of  Econ.  Ent.,  Vol.  5,  page  153, 1912. 

» Sanderson,  E.  D.,  Jour,  of  Econ.  Ent.,  Vol.  II,  pages  141-153, 1909. 
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although  the  same  orchards  at  the  end  of  the  season  showed  from  50  to 
85  per  cent  of  the  picked  fruit  wormy.  During  the  past  season  he 
observed  rather  closely  some  apple  trees  near  his  home  which  received 
no  growing  season  spray  whatever.  The  blossom  end  worminess  in 
these  trees  was  an  almost  negligible  factor,  but  at  the  end  of  the  season 
not  much  less  than  100  per  cent  of  the  picked  fruit  was  ruined  by  the 
codling  moth.  There  is  no  intention  to  regard  these  observations  as 
l)eing  in  any  way  sufficient  to  controvert  the  great  mass  of  evidence  in 
the  other  direction,  but  it  is  thought  they  indicate  that  codling  moth 
habit«  as  determined  in  the  country  at  large  may  not  apply  completely 
to  codling  moth  habits  in  the  Atlantic  Coastal  Plain.  There  is  no 
doubt  whatever  in  the  writer's  mind  that  a  single  spray  applied  by 
orchardmen  at  the  blossom  fall  under  codling  moth  conditions,  such  as 
obtained  in  New  Jersey,  during  the  past  two  years  will  utterly  fail  to 
give  satisfactory  control.  He  believes  this  to  be  true  even  where  the 
spray  is  applied  with  the  utmost  care  and  thoroughness. 

It  thus  appears  that  the  observations  recorded  above  indicate  first, 
that  blossom  fall  spray  does  not  possess  in  all  cases  the  preeminent 
value  it  has  been  shown  to  have  where  studies  hitherto  have  been  made 
and,  second,  that  the  sprays  given  at  the  entrance  of  the  first  brood 
lar\'s  and  at  the  entrance  of  the  second  brood  lar\'»  are  also  of  prime 
importance  in  effecting  sati8factor>'  control. 

Kxamination  of  spraying  schedules  published  by  different  station  and 
government  agencies  in  this  country  indicate  that  there  exists  a  differ- 
ence of  opinion  as  to  the  method  which  should  be  chosen  to  outline 
the  proper  time  of  spraying.  Some  schedules  designate  the  sprays  as 
coming  so  many  days  and  weeks  after  the  bloHsom  fall,  others  indicate 
the  proper  time  of  spraying  by  means  of  a  day  and  monthly  date  and 
still  others  use  a  combination  of  the  two  methcxls.  The  lalx)r8  of 
Melander,*  Jenne,'  HamineH  and  Siegler-Simanton^  indicate  that  the 
period  sefmrating  the  falling  of  the  bloMsom.s  and  the  emergence  of  the 
a<lult  moths  is  a  rather  highly  variable  thing.  The  work  of  Hammer 
also  indicates  that  the  time  of  the  activity  of  the  second  broo<l  varies 
but  little  from  year  to  year.  This  condition  would  apix^ar  to  indicate 
for  sprays  intendcil  to  protect  the  fruit  from  the  side  worms  of  the  first 
l)ro(Kl  lar\'«.  there  is  no  ver>'  definite  metho<l  of  determining  the  proper 
time  and  that  a  day  and  tixonth  date  indication  should  U*  sufficient  for 
the  spray  intende<l  to  protect  the  fruit  from  the  side  worm  of  the  second 

»  Nfelander.  A  I. .  Wanh  Su  Bui  77.  1906. 

*  Jmne,  K.  L  .  Hurmu  of  VmI  ,  Hul  so,  |^   I.  \\UhK  interval  ti  aiKi  :i  mt^*Kj« 
»  IlmnuiMT.  A  c; .  Burvau  of  pj»t .  f  S  IVpt  .if  Xgnc  .  Bui  n:».  I*t   1. 11U2 
•Sirttkr,  K.  H  .  Smmnton,  F.  L  .  Bun*au  .>f  Knt  .  l     S    IVpt    .»(  Acnr  .  Bui.  No. 
252 
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brood.  All  studies  a^ee  in  placing  the  time  for  the  first  8pra\ing  for 
codling  moth  at  the  falling  of  the  blossoms.  Taking  the  great  mass  of 
codling  moth  study  in  general  and  accepting  the  work  of  the  men 
mentioned,  the  writer  believes  that  the  consensus  of  opinion  would 
place  the  spraying  which  is  intended  to  protect  the  fruit  from  the  side- 
worms  of  the  first  brood  about  three  weeks  after  the  blossoms  fall  and 
would  place  the  spray  which  is  intended  to  protect  the  fruit  from  the 
side  worms  of  the  second  brood  alx)ut  nine  weeks  after  the  blossoms 
fall. 

A  study  made  of  the  blooming  period  for  Oravenstein,  Baldwin, 
Williams  and  Ben  Davis,  extending  from  the  year  1908  to  the  year 
1918  shows  an  extreme  variation  of  about  three  weeks  and  an  average 
variation  of  a  trifle  over  a  week.  It  is  the  writer's  understanding, 
drawn  from  different  sources,  that  this  variation  is  due  primarily  to 
ternperatun».  Knowing  the  tremendous  retarding  effect  of  low  t«m- 
pi»ratures  and  the  large  accelerating  effect  of  higher  temperatures,  the 
writer  is  inclined  to  lx»lieve  that  the  temperature  factor  would  operate 
ufK)n  the  ccKiling  moth  in  much  the  same  way  and  to  about  the  same 
extent  as  it  does  on  the  tree.  He  is,  therefore,  inclined  to  think  that 
the  interv'al  existing  between  the  blossom  fall  and  the  larval  entrance 
into  the  fruit  is  not  so  variable  as  has  hitherto  l)een  shown.  Without 
doubt  factors  of  moi.sture  seem  to  influence  the  codling  moth  pupa 
somewhat  differently  from  the  way  in  which  they  influence  the  bloom- 
ing iH*ri(Kl  of  the  tree  and  variations  due  to  that  cause  may  ver\'  well 
take  place,  but  the  amount  of  variations  resultant  is  not  likely  to  be 
large  enough  materially  to  change  the  relationship  l)etween  the  time  of 
bl<H)m  and  the  time  of  larval  entrance. 

The  facts  al)ove  set  forth  seem  to  leave  the  qui»stion  of  the  method  of 
indicating  the  time  of  the  spray  for  control  of  the  first  brood  of  side 
worms  unsettled.  It  may  Ik»  said  that  Quaintance  has  obtained  excel- 
lent rt»sults  from  the  day  and  month  date  method  and  tliat  equally 
giMwl  results  have  Ikh^u  obtainetl  by  following  a  sche<lule  Imscnl  on  the 
bl().»*som  fK»ri(Kl.  The  underlying  factors  4lo  not  seem  to  have  lieen 
worked  out  and  further  investigations  will,  in  the  writer's  opinion, 
bring  them  forth. 


KxPLAXATioN  or  CuAimi  I    a.nd  2 

Chart  I  fih<iwinf(  thr  cfner|CPiir<*  of  hnnML^  «»f  moth.<«  ami  th<»  pri-HMl  crATfpd 
by  ihc  entrnnrf  nf  thinr  larvae  int<»  the  applri«  in  1919,  at  Maplr  Shade  near 
Caiiidcti,  N    J 

Chart  2  ^howinn  thi»  hloominic  |M*ri(Ml  of  four  variotif*  of  tpftlni  fn>m  1908 
to  191H  inrlunive.  Kxtrt*nie  vanatHui  i««  aUmt  thrtH*  m-t*ekji  and  a\*i*raie**  .<%U»ut  one 
and  one  half  weekn. 


172  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  [Vol.  IS 

The  writer  wishes  to  invite  attention  to  the  fact  that  in  his  judgment 
enough  study  has  been  given  to  various  insects,  especially  apple 
aphis  to  indicate  that  insect  habits  on  the  coastal  plain  are  somewhat 
different  from  the  habits  of  the  same  species  in  other  parts  of  the  United 
States.  The  past  year's  preUminary  study  of  the  codUng  moth  in 
this  area  seems  to  bear  out  this  general  conclusion.  This  is  not  at  all 
surprising  because  of  cUmatic  differences,  especially  as  regards  humid- 
ity and  temperature.  If  this  is  so,  it  follows  that  any  country-wide 
study  of  an  injurious  species  should  include  the  Atlantic  Coastal  Plain 
as  one  of  the  regional  areas,  the  conditions  of  which  must  be  determined. 

Examination  of  the  results  of  work  on  codling  moth  has  served  to 
deepen  a  conviction  that  has  been  growing  upon  the  writer  for  some 
years: — that  in  the  past  and  at  present  the  study  of  insects  economically 
important  over  several  regional  areas  has  been  carried  out  with  alto- 
gether too  Uttle  co5peration  between  state  and  between  state  and 
government  agencies.  This  has  resulted  in  sets  of  data  which  are  very 
largely  not  comparable.  If  the  other  method  had  been  taken  it  is 
reasonable  to  anticipate  that  the  essential  points  in  the  codling  moth 
control  problem  would  now  have  been  in  hand. 

Conclusions 

In  conclusion  it  should  be  said  that: 

First,  as  shown  by  a  single  year's  investigation  there  are  only  two 
broods  of  codling  moth  in  New  Jersey; 

Second,  the  blossom  fall  spray  does  not  appear  in  this  study  to  have 
the  preeminent  importance  which  it  has  been  shown  to  have  in  previous 
studies  elsewhere  in  the  country; 

Third,  the  sprays  which  come  at  the  time  the  larvae  of  the  first  and 
second  broods  are  entering  the  apples  are  not  only  of  much  greater 
importance  than  has  hitherto  been  attributed  to  them,  but  are  abso- 
lutely necessary  to  satisfactory  control  when  tjie  codling  moth  is  pres- 
ent in  as  great  abundance  as  is  now  the  case  in  New  Jersey  and 
probably  Delaware; 

Fourth,  that  portion  of  the  Atlantic  Coastal  Plain  comprised  in  the 
southern  half  of  New  Jersey  and  probably  Delaware  varies  suflSciently 
so  to  madify  the  habits  of  economic  species  of  insects  coining  within  its 
range  as  to  render  the  studies  made  of  them  elsewhere  in  the  country 
only  partially  applicable  to  coastal  plain  conditions; 

Fifth,  studies  of  country-wide  economic  species  should  be  carried  out 
on  a  regional  basis  under  a  plan  which  comprehends  extensive  and 
thorough-going  cooperation  between  state  and  between  state  and 
government  agencies. 
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Mr.  James  Troop:  I  would  like  to  ask  if  he  found  any  well  marked 
period  existing  between  the  end  of  the  first  brood  and  the  beginning 
of  the  second  brood  of  the  codling  moth.  There  are  two  broods. 
Does  the  first  brood  come  to  maturity  in  your  locality  before  the  second 
brood  makes  its  appearance? 

Mr.  T.  J.  Headlee:  That  is  a  question  that  I  didn't  work  out. 
The  chart  that  was  passed  around  shows  that  the  period  of  the  first 
brood  has  entirely  gone  before  the  period  of  the  second  begins. 

Mr.  James  Troop:  I  would  like  to  say  right  here  that  in  Indiana 
we  have  been  doing  some  work  with  the  codling  moth  for  several 
years.  Our  apple  growers  have  not  been  getting  results  by  following 
the  programs  as  laid  down  for  spraying.  For  the  last  two  or  three 
years,  we  have  been  studying  the  life  history  of  codling  moth  in  our 
section  of  the  country.  We  begin  with  the  emergence  of  the  first 
moths  in  May.  Our  work  consists  of  banding  the  trees,  gathering  the 
larvs,  putting  them  into  cages,  keeping  these  cages,  as  nearly  as  poesi- 
ble,  under  natural  conditions,  and  making  daily  records  of  the  emer- 
gence of  the  moths. 

We  have  found  that  from  the  middle  of  May  until  the  first  of  Sep- 
tember, when  our  experiments  stopped,  we  couldn't  find  a  time  when 
moths  were  not  emerging.  Practically  every  day  from  the  time  the 
first  moths  appear,  with  the  exception  of  just  here  and  there  a  day, 
until  they  close  up  business  in  September,  there  is  a  continuous  per- 
formance right  through  the  whole  season  with  no  break  at  all  between 
the  first  and  second  broods.  They  are  at  work  all  the  time,  so  we 
have  concluded  that  the  only  way  to  protect  our  apples  is  to  keep  the 
spraying  machine  going  continuously  from  early  summer  till  the  first 
of  Septonilwr. 

Prehident  W.  C\  O'Kane:  The  title  of  the  next  paper  is  'The 
Oyster-Shell  Scale  in  Illinois,**  by  P.  A.  Glenn. 

FORMS   OF   THE    OYSTER-SHELL   SCALE   IN    HXINOIS 

By  P.  A.  (iLCNN,  Chief  Irupedar,  Divitum  oj  Plani  Induatry, 
Departmeni  cf  Agrieidturt^  Vrhama^  lU. 

I>oubts  have  been  entertained  by  entomologists  as  to  whether  the 
oyster-shell  scale  which  infests  various  species  of  deciduous  trees 
belongs  to  the  single  European  spocie^.  I^pidomphen  ulmi. 

These  doubts  have  l)cen  greatly  ntrengthened  in  the  mind  of  the 
writer  by  oliservations  made  during  the  last  six  \-eani. 

In  Trbana  and  Champaign,  111.,  the  poplar,  ash,  lilac,  comus,  willow 
and  Rosa  rugosa,  are  quite  generally,  and  in  most  cases  badly,  infested 
by  the  oyster-shell  scale. 

In  the  spring  of  I9I4  an  attempt  to  transfer  this  scale  from  poplar, 
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ash  and  lilac  to  apple  failed,  evidently  for  the  reason  that  it  could  not 
live  on  apple.  Observations  made  throughout  the  Twin  Cities  dis- 
closed the  fact  that  apple  trees  though  standing  in  such  close  prox- 
imity to  heavily  infested  ash,  poplar  and  lilac  that  their  branches 
touched  were  free  from  scale;  and,  furthermore,  pear,  peach,  plum, 
hackberry  and  horse-chestnut,  all  of  which  are  listed  as  host  plants  of 
Lepidosaphes  ulmi,  standing  in  the  same  situations  were  Ukewise  free. 
A  closer  examination  of  specimens  taken  from  apple,  poplar,  ash, 
willow,  lilac,  comus  and  Rosa  rugosa  brought  to  light  two  distinct 
forms  of  the  scale,  and  a  third  form  which  differs  in  some  particulars 
from  that  which  infests  apple.  -For  the  purpose  of  this  paper  we  shall 
designate  them  as  the  brown  form,  the  grajdsh-brown,  or  banded 
form,  and  the  yellowish-brown  form. 

The  brown  form  is  the  one  which  infests  apple.  It  appears  to  be 
identical  with  the  European  species,  Lepidosaphes  rdmi  Linnaeus.  It 
has  been  successfully  transferred  to  hlac,  ash  and  comus.  An  attempt 
to  transfer  it  to  poplar  was  unsuccessful,  but  the  failure  may  have 
been  due  to  the  small  number  of  young  insects  used  in  the  experiment. 
The  shade  of  color  of  the  scale  itself  varies  somewhat  on  different 
kinds  of  bark,  but  it  is  a  uniform  brown.  In  immature  specimens  the 
part  of  the  scale  developed  after  the  first  molt  is  darker  than  the  exuvia. 
Specimens  of  old  scale  which  have  been  exposed  to  the  weather  are 
very  dark,  nearly  black.  This  scale  is  double-brooded,  the  first  brood 
hatching  during  the  first  or  second  week  in  May  at  Urbana,  the  second 
brood  during  the  latter  part  of  July.  This  form  is  usually  very  heavily 
parasitized. 

The  grayish-brown  scale  is  the  one  that  is  generally  and  destruc- 
tively abundant  on  poplar,  ash,  willow,  lilac,  cornus,  and  Rosa  rugosa 
in  Urbana  and  Champaign,  and  at  numerous  other  places  in  the 
northern  half  of  the  state.  American  elm,  soft  and  hard  maple, 
ailanthus  and  linden  growing  near  heavily  infested  ash  and  poplar 
may  become  infested  and  be  seriously  injured  by  the  large  number  of 
young  which  are  carried  to  them  annually  from  the  infested  trees,  but 
in  other  situations  they  do  not  become  infested,  and  it  is  doubtful 
whether  the  scale  can  maintain  itself  on  them.  It  cannot  Uve  on 
apple,  pear,  peach,  plum,  hackberry  and  horse-chestnut. 

The  prevailing  color  of  this  scale  is  brown,  but  there  are  more  or 
less  distinct  transverse  grayish  bands,  one  just  behind  the  first  exuvia, 
another  near  the  middle  of  the  scale,  and  a  third  at  the  posterior 
margin.  These  bands  are  sufficiently  distinct  and  constant  to  serve 
as  a  means  of  distinguishing  this  form  from  the  other  two. 

Old  scales  when  exposed  to  the  weather  become  a  bluish-white.  In 
immature  specimens  the  part  of  the  scale  formed,  after  the  first  molt, 
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is  nearly  gray  and  lighter  in  color  than  the  exuvia.  It  is  single-brooded 
and  hatches  at  Urbana,  111.,  during  the  third  or  fourth  week  in  May. 

The  yellowish-brown  form  has  been  taken  on  cornus,  lilac,  soft 
maple  and  Rosa  rufosa  at  Urbana.  This  form  resembles  the  brown 
form  very  closely,  but  the  posterior  half  of  the  scale  is  lighter  in  color 
than  the  anterior  part  and  is  in  most  cases  distinctly  yellowish.  This 
characteristic  cannot  always  be  depended  upon  to  distinguish  it  from 
the  brown  form,  but  in  connection  with  one  of  the  microscopic  char- 
acteristics of  the  two  forms  they  can  be  quite  readily  distinguished. 
It  is  double-brooded,  and  is  usually  heavily  parasitised. 

Many  specimens  of  each  of  these  forms  have  been  examined  under 
the  microscope  and  with  the  exception  of  the  number  of  circumgenital 
pores  they  seem  to  be  identical.  Specimens  were  submitted  to  Dr. 
A.  D.  MacGillivray.  He  made  a  careful  comparison  of  the  structural 
characteristics  which  up  to  the  present  time  have  been  used  to  deter- 
mine the  species  in  this  genus  and  reported  that  he  could  find  no 
difference. 

It  is  interesting  to  note,  however,  that  there  is  a  striking  and  quite 
constant  difference  in  the  average  number  of  circumgenital  pores  in 
these  forms,  as  the  following  table  will  show: 
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There  is  a  considerable  variation  in  the  number  of  circumgenital 
pores  in  individuals  of  the  same  group,  so  much  so  that  it  would  l>e 
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possible  to  find  some  individuals  in  each  of  the  groups  which  could 
not  be  properly  classified  by  means  of  the  circumgenital  pores  alone. 
There  is  also  a  considerable  variation  in  the  averages  of  lots  belonging 
to  the  same  form,  but  these  variations  are  not  so  great  as  to  render  it 
even  doubtful  as  to  which  form  each  of  the  lots  belongs. 

The  differences  which  have  been  noted  in  these  forms  are  sum- 
marized below: 


Brown  or  apple  form 

Yellowish-brown  form 

Grayish-brown  or  banded 
form 

Uniform  in  color 

Posterior  half  of  scale  lighter 
in  color  with  yellowish 
hue 

Brown  crossed  with  three 
grayish  bands 

Weathered  scales  very  dark 

Weathered  scales  very  dark 

Weathered  scales  bluish- 
white 

Doubl&-brooded 

Double-brooded 

Single-brooded 

Parasitized 

Parasitized 

Not  parasitized 

Infests  apple 

Probably   does  not  infest 
apple 

Does  not  infest  apple 

Probably    does    not    infest 
poplar 

Infests  poplar 

Infests  poplar 

Infests  pear,  peach,  plum, 
hackberry  and  horse- 
chestnut 

Does  not  infest  pear,  peach, 
plum,  hackberry  and 
horse-chestnut 

Average  number  of  circum- 
genital pores,  73.1 

Average  number  of  circum- 
genital pores,  83.3 

Average  number  of  circum- 
genital pores,  104.1 

We  afe  not  in  a  position  to  offer  any  definite  suggestion  as  to  the 
systematic  relation  of  the  different  forms,  but  the  one  that  infests  the 
apple  is  no  doubt  identical  with  the  European  form,  Lepidosaphes  ulmi. 
The  yellowish-brown  form  should  probably  be  considered  as  a  variety 
of  Lepidosaphes  ulmi  Linneus.  The  grayish-brown  or  banded  form 
may  possibly  be  only  a  variety  of  Lepidosaphes  ulmi,  but  it  seems  more 
probable  that  specific  characteristics  will  yet  be  found  which  will  make 
it  possible  to  describe  it  as  a  separate  species,  or  possibly  to  identify 
it  as  one  of  the  other  European  species  already  descHbed.  The  fact 
that  it  infests  mainly  artificial  plantings,  indicates  that  it  has  come  to 
us  in  the  nursery  trade  and  probably  from  Europe. 

At  present  the  economic  importance  of  the  banded  form  is  of  greater 
concern  than  its  systematic  relations.  As  a  fruit  pest  it  is  of  no  conse- 
quence, but  in  cities  it  is  now  much  more  abundant  in  Illinois  than 
either  of  the  other  forms,  and  from  the  published  records  of  the  oyster- 
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shell  scale,  we  may  infer  that  this  is  also  true  in  other  states.  It  is 
much  more  destructive  than  the  other  forms  and  observations  made 
during  the  last  six  years  lead  us  to  believe  that  it  will  eliminate  the 
poplar  and  the  ash  and  possibly  all  of  its  favorite  host  plants  from 
parks  and  lawns,  unless  systematic  control  measures  are  adopted, 
or  some  parasite  or  other  nautral  enemy  appears  to  keep  it  under 
control.  The  only  evidence  of  such  an  enemy  which  has  come  to  our 
attention  was  the  receipt  some  time  ago  from  the  northern  part  of 
Illinois  of  some  lilac  which  had  been  heavily  infesteil  by  the  scale,  95 
per  cent  of  which  had  been  destroyed  evidently  by  a  bird  or  some 
predacious  enemy. 

This  insect  can  l)e  controlled  by  spraying  with  the  lime  sulphur 
wash,  but  the  spraying  of  large  shade  trees  is  expensive  and  require 
apparatus  built  especially  for  this  kind  of  work.  Spraying  large  street 
trees  and  trees  in  lawns  is  in  many  cases  impracticable,  because  it  is 
impossible  to  spray  them  with  the  lime  sulphur  wash  without  ruining 
the  paint  on  nearby  buildings  and  this  wash  is  by  far  the  most  effective 
dormant  spray  for  this  insect.  Miscible  oils  have  not  proven  sati»- 
factc»ry.  The  only  practicable  method  of  procedure  is  to  cut  down 
infested  trees  which  cannot  be  sprayed  and  replace  them  with  others  not 
susceptible  to  this  pest.  Poplars  are  especially  objectionable  because 
thf*  scale  multiplies  so  rapidly  on  them.  Because  of  their  tall  growing 
habit  they  are  exceedingly  diflBcult  to  spray,  and  because  of  their  hardi- 
ness they  resist  the  attack  of  the  scale  and  serve  as  disseminating 
centers  for  it  for  many  years.  For  these  as  well  as  for  other  good 
r(*nsons  the  poplar  should  be  eliminated  from  city  plantings,  and  other 
tn^es.  not  susceptible  to  the  scale  sul>stituted.  A  very  careful  inspec- 
tion should  be  made  of  nurseries  and  all  infested  stock  destroyed  at 
once.  Since  the  control  of  this  pest  is  for  the  most  part  a  city  problem, 
the  attention  of  city  authorities  should  Ik*  called  to  it,  and  drastic 
measures  recommende<l.  if  necessarv. 


Mr.  ('hili)s:  I  might  say  that  in  Hoo<i  River,  Oregon,  there  oc- 
curs ronditic»iis  relative  to  the  habits  of  the  oyster  shell  scale  of  much 
the  same  iiatun*  us  Mr.  Olenn  speaks.  We  often  find  dogwood  being 
killed  by  the  s<*ale  in  ravines  running  through  orchards  and  no  scales 
will  b<*  found  on  the  apple  trees  adjoining.  I  have  also  notetl  this 
difference  in  the  texture  of  the  scale  on  diff<Tent  host  plants. 

Mr.  J.  S.  Hocser:  I  was  interested  in  what  Mr.  (Uenn  said  as  to 
the  probable  injur>'  to  ash  by  this  scale.  Several  years  ago,  about 
fifteen,  we  had  a  ver>'  severe  attack  of  this  scale  on  ash  in  Northern 
Ohio.  The  attack  was  virulent  for  a  numl>er  of  years,  and  then  it 
disapp(»an*d  almost  entirely.     It  requireti  a  period  of  something  like 
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ten  years  to  again  become  very  destructive.  This  last  destructive 
outbreak  reached  its  maximum,  I  think,  about  four  or  five  years  ago, 
whereupon  the  scale  again  almost  entirely  disappeared  for  a  year  or 
two,  but  at  the  present  time  is  again  increasing  in  numbers.  Hymen- 
opteraus  parasites  seem  to  be  responsible  for  this  irregularity  in  the 
fortunes  of  the  insect. 

At  this  point,  the  meeting  of  the  Association  adjourned  and  the 
Section  on  Horticultural  Inspection  convened. 


Section  on  Horticultural  Inspection 

E    C.  Cotton,  Chairman        J.  G.  Sanders,  Secretary 

The  Section  on  Horticultural  Inspection  met  in  the  Soldan  High 
School,  St.  Louis,  Mo.,  January  1, 1920,  at  1 :30  p.  m.,  for  a  single  after- 
noon session. 

In  order  to  conserve  time,  the  chairman,  E.  C.  Cotton,  dispensed 
with  his  address,  and  after  preliminary  remarks  called  for  the  first 
paper: 

1.  ''Treating  Niu-sery  Stock  for  the  Control  of  San  Jose  Scale," 
which  was  read  by  Mr.  K.  C.  Sullivan,  and  briefly  commented  on  by 
some  of  the  members. 

2.  "The  Present  Status  of  Aleurocanthus  woglumi  Ashby  in  the 
Panama  Canal  Zone"  was  not  given  by  Mr.  H.  F.  Dietz,  owing  to  his 
earlier  withdrawal  from  the  U.  S.  Bureau  of  Entomology,  but  Mr.  C. 
L.  Marlatt  stated  that  this  paper  would,  in  all  probability,  be  published 
as  a  bulletin  of  the  Federal  Department. 

3.  The  paper  on  **  Important  Foreign  Insect  Pests  Collected  on 
Imported  Nursery  Stock  in  1919"  was  read  by  Mr.  E.  R.  Sasscer,  and 
discussed  by  the  members  present. 

Mr.  E.  E.  Scholl  stated  that  the  horticultural  associations  of  Texas 
strongly  urged  that  federal  port  of  entry  inspection  be  established  at 
Galveston.  Report  was  made  that  federal  funds  for  this  purpose  had 
been  asked  for  by  the  Federal  Horticultural  Board. 

4.  The  paper  on  "The  Japanese  Beetle  Problem"  was  read  by  Mr. 
J.  J.  Davis,  and  a  number  of  very  interesting  and  instructive  slides 
were  shown.     Discussion  followed. 

5.  The  paper  on  "The  Japanese  Beetle  Quarantine  Work"  by  C.  H. 
Hadley  was  omitted,  on  account  of  his  absence  from  the  meeting. 

6.  The  interesting  and  very  instructive  repprt  by  Mr.  C.  L.  Marlatt, 
chairman  of  the  Federal  Horticultural  Board,  on  "Federal  Plant 
Quarantine  Work  and  Cooperation  with  State  Officials"  was  listened 
to  with  the  greatest  interest  by  everyone  present,  on  account  of  the 
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importance  of  the  cooperative  possibilities  of  the  Federal  Board  with 
state  officials  in  the  control  of  dangerous  insects  and  plant  diseases. 

BRIEF  RfiSUMfi  OF  MR.   MARLATT'S   REPORT 

It  was  made  clear  that  every  pronouncement  and  quarantine  issued 
from  the  Federal  Horticultural  Board,  is  the  result  of  careful  study  and 
consideration  by  leading  officials  of  the  Agricultural  Department,  and, 
6naUy,  by  the  sanction  of  the  Honorable  Secretary  of  Agncultmre. 
The  results  of  investigations  and  the  knowledge  of  the  authorities  of 
the  entire  world  are  brought  to  bear  on  the  work  of  the  Federal  Board; 
state  officials  are  taken  into  consultation,  and  full  consideration  is 
given  to  every  proposition  which  comes  before  the  board  for  decision. 

The  work  of  the  Federal  Board  has  grown  to  enormous  proportions — 
hardly  believed  possible  in  so  short  a  period,  since  the  establishment  of 
the  board.  The  introduction  of  many  new  serious  pests  from  foreign 
countries,  attacking  our  staple  crops,  has  demanded  rapid,  generous 
action  to  cope  with  the  situation. 

One  of  the  largest  problems  confronting  the  board  has  been  the 
cotton  pest  control  in  the  south,  particularly  along  the  entire  Mexican 
border,  brought  about  by  the  introduction  and  establishment  of  the 
pink  boll  worm.  The  Federal  Board  at  this  time  controls  all  the 
traffic  along  the  entire  Mexican  border,  and  has  erected  the  largest 
plants  for  fumigation  in  the  world,  which  will  accommodate  fifteen 
standard  freight  cars  at  one  time.  The  attempts  at  eradication  of  the 
pink  boll  worm  have  demanded  the  utmost  efforts,  and  the  keenest 
ingenuity  and  management  on  the  part  of  the  board  officials. 

The  board  inspection  service  has  grown  rapidly,  and  is  now  estab- 
lished at  such  important  points  as  Boston,  New  York,  New  Orleans, 
San  Francisco  and  Seattle,  with  other  ports  under  immediate  con- 
sideration. It  would  seem  that  ultimately  the  Federal  Board  port 
inspection  service  will  be  as  far-reaching  as  the  customs  service,  and 
will  work  jointly  with  the  latter  service. 

The  intensity  of  the  work  looking  toward  the  control  of  several  of 
our  pests,  is  scarcely  realixed  by  the  people  generally,  nor  do  they 
realixe  the  efforts  which  are  l)eing  made  to  protect  the  agricultural  and 
horticultural  interests  of  the  United  States  at  this  time. 

The  potato  wart,  which  has  very  serious  potentialities,  and  which 
was  introduced  from  Europe  into  several  points  in  Penns>'lvania,  and 
has  been  discovered  in  northern  West  Virginia,  is  under  strict  quaran- 
tine, and  hope  is  held  that  the  disease  may  be  prevented  from  further 
general  spread.  The  determination  that  several  of  our  American 
varieties  are  immune,  and  also  the  possibility  that  some  of  the  immune 
varieties  from  the  Britisb  Isles,  which  are  under  test,  will  prove  i 


180  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  [Vol.  13 

factory  in  our  climate,  are  indeed  hopeful  signs  that  this  disease  may 
be  deprived  of  its  dangerous  possibilities. 

The  discovery  of  the  European  corn  borer,  and  the  subsequent 
enlargement  of  the  infested  area,  by  careful  surveys,  has  presented 
another  problem  of  importance  before  the  board,  which  it  is  handling 
with  all  the  judgment  possible — in  view  of  the  slight  knowledge  which 
we  have  of  the  habits  and  destructive  possibilities  of  this  pest  in 
America. 

The  Federal  Board  has  made  the  first  practical  use  of  the  aeroplane 
in  agriculture — in  scouting  for  the  illegal  growing  of  cotton  along  the 
Mexican  border,  where  attempts  to  eradicate  the  pink  boll  worm  are 
under  way. 

Quarantine  No.  37. — The  enactment  of  this  quarantine  has  brought 
forth  a  storm  of  opposition  from  plant  importers,  and,  unfortunately, 
from  nurserymen  and  florists,  who  have  followed  the  lead,  and  bark- 
ened to  the  frequent  misrepresentations,  and  often  wilfully  erroneous 
statements  of  the  plant  importers.  As  time  goes  on,  these  nurserymen, 
who  are  growers  and  producers,  are  beginning  to  realize  that  this 
quarantine  is  for  their  good,  and  will  protect  their  interests,  as  well  as 
the  agricultural  and  horticultural  interests  of  the  country  generally, 
from  the  further  importation,  to  a  very  considerable  degree  at  least,  of 
destructive  plant  pests. 

It  is  the  duty,  as  Mr.  Marlatt  said,  of  every  state  official  and  worker 
to  support  the  Federal  Board  and  the  plant  quarantine,  and  to  over- 
come the  unfortunate  propaganda  which  has  been  spread  broadcast  by 
the  plant  importers  and  misled  florists. 

Finally,  Mr.  Marlatt  impressed  everyone  with  the  importance  of  a 
full  cooperation  of  State  Quarantine  Officials  with  the  Federal  Board, 
and  assured  the  state  officials  present,  that  the  board  would  co5perate 
with  the  several  states  in  their  problems  in  every  way  which  seemed 
desirable  and  feasible,  and,  furthermore,  he  offered  the  services  of  the 
board  in  consideration  of  any  plant  quarantine  matters  which  might 
arise. 


Mr.  J.  G.  Sanders  offered  a  resolution,  which  was  passed  unani- 
mously, "expressing  the  gratitude  of  the  Association  to  Mr.  C.  L.  Mar- 
latt for  his  long  and  tireless  efforts  in  securing  authority  from  Congress 
to  establish  and  to  enforce  plant  quarantines — ^for  the  protection  of 
agriculture  and  horticulture  in  the  United  States.  *' 

Mr.  Paul  C.  Lindley,  officially  representing  the  Southern  Nursery- 
men's Association,  presented  a  report  of  action  taken  by  the  latter 
association,  covering  several  matters  of  importance,  including  uniform 
horticultural  legislation,  uniform  acceptance  of  nursery  license  tags, 
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and  several  other  matters  which  are  brought  out  in  Mr.  Lindley's 
report,  which  will  be  published.  Considerable  discussion  was  aroused 
by  Mr.  Lindley's  report,  and  remarks  were  made  by  several,  especially 
by  F.  M.  O'Byrne  of  Florida,  favoring  the  use  of  separate  state  num- 
bered license  tags,  thus  enabling  state  officials  to  keep  accurate  record 
of  the  nur8er>'  stock  shipped  into  the  state.  Other  officials  felt  that 
such  detail  could  not  be  followed  out,  particularly  in  the  northern  and 
eastern  states,  where  enormous  quantities  of  nursery  stock  are  shipped 
to  very  many  points  in  the  state,  thus  requiring  the  reciprocative  action 
in  other  states  by  respecting  their  license  tags. 

The  inspectors  present  were  highly  pleased  to  receive  Mr.  lindley's 
report  of  the  Southern  Nurserymen's  Association,  and  assured  a  kindly 
hearing  to  all  representatives  of  the  nurserymen,  believing  that  by 
such  exchange  of  ideas  the  best  possible  results  can  be  secured  in 
inspection  work. 

J.  Ci.  Sanders,  Harrisburg,  Pa.,  was  elected  chairman,  and  Mr.  E.  R. 
Sasscer,  Washington,  D.  C,  secretary  for  1920,  following  their  nom- 
inations by  the  nominating  committee,  which  was  composed  of  Wilmon 
Newell,  Franklin  Sherman  and  W.  E.  Rumsey. 


IMPORTANT  FOREIGN   INSECT  PESTS  COLLECTED 
ON   IMPORTED   NURZERT  STOCK  IN   1919 

By  E.  R.  Sassckr,  WoMkin^Um,  D.  C. 

Notwithstanding  the  fact  that  Belgium  exported  plants  to  the 
United  States  in  the  fiscal  year  1919,  the  amount  of  stock  entered 
during  this  period  by  the  principal  countries  engaged  in  this  type  of 
tra<le,  was  less  than  in  any  year  since  1912.  The  number  of  plants 
exported  by  each  of  the  five  principal  European  countries  during  the 
fi.Hcal  year  1919  i«  lis  follows: 

PInicUnci      1,385,54H 

HolUna 2,403,430 

France 12.948.466 

BeUdxim 98,836 

CvermAny None 

In  fact,  there  was  a  falling  off  on  the  part  of  each  of  the  countries, 
listed  above,  for  the  period  referred  to.  except  Belgium.  This  coun- 
try's increase  is  due  to  the  fact  that  no  plants  were  exported  to  the 
United  States  during  the  fiscal  year  1918.  Germany,  of  course,  has 
not  exported  plants  to  the  United  States  since  1916. 

An  examination  of  the  records  of  interceptions  for  the  current  year 
shows  that  insects  arriving  on  imported  stock  ha^T  not  decreased  but 
have  been  equally  as  abundant,  if  not  more  so,  than  was  the  case  in 
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former  years.  While  it  is  true  that  many  of  these  interceptions  were 
made  on  plants  from  countries  without  inspection  facilities,  a  large  per- 
centage of  the  interceptions  were  made  on  stock  from  countries  which 
possess  a  recognized  inspection  service.  As  the  result  of  some  ten  or 
more  years  of  experience  in  inspection  work,  the  writer  is  convinced 
that  it  is  impossible  for  any  man,  or  group  of  men,  to  examine  a  large 
shipment  of  plants  and  locate  every  insect  which  may  be  present. 
We  have  been  repeatedly  advised  that  the  stock  exported  by  the  five 
principal  countries  to  the  United  States  was  carefully  examined  by 
recognized  experts,  and  yet  there  was  seldom,  if  ever,  a  shipment  of 
any  size  which  did  not  show  insects  of  some  description  when  examined 
in  this  country  by  State  or  Federal  Inspectors.  Morever,  a  reinspec- 
tion  of  these  same  shipments  would  undoubtedly  reveal  insects  which 
escaped  attention  at  the  time  the  two  previous  examinations  were 
made.  It  is  absolutely  impossible  to  detect  insects  in  soil  around  balled 
plants,  without  removing,  and,  in  many  instances,  sifting  the  soil,  which 
treatment  to  some  plants  would  be  fatal.  Fortunately,  this  difficulty 
has  been  eliminated  by  the  exclusion  of  soil  around  plants.  Scale 
insects  and  Aleurodids  are  difficult  to  locate  even  by  experts  on  these 
families  of  insects.  On  a  mimber  of  occasions  in  recent  years,  we  have 
reinspected,  in  Washington,  three  or  four  times  a  half  dozen  of  small 
plants  infested  with  the  mining  scale  (Hawardia  bidavis  Comst.), 
and  each  reexamination  invariably  revealed  scales  which  were  under 
buds  or  in  some  secluded  spot,  and  had  escaped  the  eyes  of  the 
inspectors  on  previous  inspections.  It  is  true  that  this  scale  is  a  diffi- 
cult one  to  detect,  but  the  examinations  were  made  under  favorable 
conditions  in  a  well-lighted  room. 

Unfamiliarity  with  the  work  and  injury  occasioned  by  the  oriental 
fruit  moth  (Laspeyresia  molesta  Busck)  undoubtedly  caused  inspectors 
of  this  country  to  pass  supposedly  free  but  infested  stock  which  bore  a 
foreign  certificate  of  inspection. 

These  facts  are  not  given  to  minimize  the  work  of  foreign  inspectors, 
but  to  emphasize  that  where  the  human  element  enters  it  is  impossible 
to  say  definitely  that  a  nursery  or  given  shipment  is  free  from  injurious 
insects.  Someone  may  say  that  it  is  possible  to  definitely  assume  that 
a  niu^ery  or  a  case  of  plants  is  free  from  injurious  insects,  but  how  are 
we  to  determine  whether  or  not  an  insect  of  no  economic  importance  in 
Holland  will  not  in  this  country  become  injurious  and  indeed  change  its 
habits  and  preferred  hosts. 

A  number  of  the  insects  referred  to  below,  have  been  intercepted  in 
former  years,  and  if  the  wholesale  exportation  of  miscellaneous  plants 
had  not  been  stopped  these  insects  and  many  others  would,  no  doubt, 
have  continued  to  enter  with  foreign  plants  and  plant  products. 
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The  pink  bollworm  (Pedinophora  gossypiella  Saunders)  was  collected 
in  cotton  seed  from  China,  Anfcola,  Africa,  and  Mexico.  Inasmuch  as 
this  insect  has  received  so  much  attention  in  literature  of  late,  there  is 
DO  need  of  elaborating  on  the  injury  occasioned  to  cotton  by  this  pest  at 
this  time. 

Yams  from  Jamaica  were  found  to  be  infested  with  Palaeopus 
dioscorecB  Pierce,  a  weevil  which,  thus  far,  seems  to  be  confined  to  that 
island.  Sweet  potatoes,  arriving  in  New  York  from  Antigua,  British 
West  Indies,  were  found  to  harbor  living  larvie,  purpe,  and  adults  of 
the  scarabee  (Euscepes  batatce  Waterhouse),  and  sweet  potato  cuttings 
from  Hawaii  were  infested  with  Euscepes  porcellta  Boheman.  Ap- 
parently none  of  these  wee\41s  are  now  established  in  the  United  States. 

LarvflB  of  presumably  i4mM/rep*ci/ralercti/u^  Wied.  were  intercepted  in 
New  Orleans  in  grapefruit  and  mangos  from  Cuba,  Guatemala,  and 
Jamaica.  The  gold-tail  moth  (Porthesia  nmilis  Fuessl.)  was  taken  on 
Acer  atrapurpurea  and  Azalea  amoena  from  Holland,  and  the  sorrel 
cutworm  {Acronyda  rumicis  L.)  was  intercepted  on  two  shipments  of 
pear  and  quince  from  France.  Nests  of  the  brown-tail  moth  (Euprodu 
chrysorrhcta  L.)  were  found  in  five  French  shipments  of  Cotoneaster* 
apple  and  Manet ti  stock,  and  egg  masses  of  the  gipsy  moth  (Pcriketria 
dispar  L.)  were  present  on  quince,  apple,  and  Manetti  stocks  from 
France  and  on  boxwood  from  Holland.  Rhododendrons  and  boxwood 
from  Holland  exhibited  Agonopteryx  ocellana  Fabr.,  and  asaleas  from 
the  same  countr>'  were  infested  with  Gracilaria  tackryw  Me>T.,  as  were 
also  two  shipments  of  the  same  plants  fit>m  Belgium. 

An  undescribe<i  species  of  Recticulitermes  was  taken  in  moss  used 
as  packing  around  the  roots  of  Litchi  and  citnis  from  the  Philippine 
Islands,  and  a  species  of  Melanotus  was  taken  in  ship's  ballast  from 
Spain.  Soil  around  Dutch  rhododendrons  was  found  to  harbor 
AihouB  niger  L.,  and  rice  straw  use<i  as  packing  in  Japan  was  infested 
with  a  species  of  Crambus. 

Pineapple  shoots  from  the  Straits  Settlements  were  thickly  infested 
with  a  small  mite  {Stigmarodts  cinctuit  Ewing)  which  seems  to  be 
established  in  the  United  States  and  confined  to  the  southwest. 

Japanese  wistarias  arrive<l  infesteil  with  Agromyza  shifieri  Girard, 
and  a  species  of  Xyleborus,  and  tanmrind  see<l  pods  from  Guatenuda 
and  Cape  Venle  Islands  were  infested  with  Calandra  linearis  Herbst. 
Soil  around  azaleas  from  Holland  was  found  to  carr>*  the  European  mole 
cricket  {GryUotalpa  gryUotalpa  L.)  which  probably  confirms  the  beUef 
which  has  prevailed  for  some  time  that  the  introduction  into  New 
Jer)«ey  several  years  ago  was  attributable  to  soil  around  baUe<i  plants. 
Two  shipments  of  Japanese  figs  were  found  infeste<i  with  a  cerambycid 
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(MeUmaHrSter  chinensis  Forester),  and  Emphytus  cinctus  L.  was  received 
on  miscellaneous  plants  from  England,  Scotland,  France,  and  Holland. 

In  order  to  get  some  idea  in  regard  to  the  possibility  of  injurious 
insects  entering  in  bulbs,  a  number  of  shipments  were  given  a  rather 
careful  inspection.  One  Holland  shipment  of  lily-of-the-valley  was 
found  to  contain  OtiorhynchiLs  sulcatus  Fabr.,  and  a  P>Talid  (Pyralis 
farinalia  L.)  was  collected  in  three  shipments  from  France;  one  of 
hyacinths  and  two  of  narcissus.  The  lesser  bulb  fly  {Eumerus  atrigatus 
Fallen)  was  taken  in  several  shipments  of  Dutch  and  French  narcissus 
and  jonquils,  as  was  also  the  narcissus  fly  {Merodon  eqiiestris  Fabr.). 
A  large  percentage  of  the  shipments  were  found  to  contain  bulbs 
infested  with  Rhyzoglyphua  rhizophagus  Banks  and  Rhyzoglyphus 
hyadnthi'RoiaA, 

Fully  85  per  cent  of  the  bulbs  of  a  large  shipment  of  French  Iris 
tingitana  were  infested  with  Anuraphis  tulipce  Boyer,  and  a  species  of 
the  same  genus  was  also  received  on  Iris  alberti  from  England.  A  new 
species  of  Liothrips  was  found  on  lily  from  France,  and  what  appears 
to  be.  an  undescribed  species  of  Tarsonemus  was  taken  on  narcissus 
from  Holland.  Unidentified  Chironomids,  Cecidom3dds,  and  Agromy- 
zids  were  also  intercepted. 

As  in  former  years  Coccids  were  frequently  met  with,  the  more  im- 
portant being  the  following: 

AspidiottLs  transparens  Green  on  Cycads  from  Port  Elizabeth,  South  Africa. 

Selenaspidtut  pumilis  Br&in  on  — ' ,  from  Kimberley,  South  Africa. 

Targionia  bromelicg  (Newst.)  on  pineapple  shoots  from  Straits  Settlements. 

Targumia  hartivOsH.  on  yams  and  sweet  potatoes  from  Africa. 

Targionia  aacchari  Ckll.  on  sugar  cane  from  Porto  Rico. 

Chionasjns  exalhida  Ckll.  on  aloe  and  Pandanus  from  Port  Elizabeth,  South 

Africa. 
Chionasjns  niger  Ckll.  on  Litchi  from  Hawaii. 
Lepidosaphes  alba  (Ckll.)  on  Manihot  sp.  from  St.  Kitts,  British  West  Indies, 

Bahama  Islands,  and  the  Belgian  Congo,  and  on  Manihot  escvlenta  from 

Jamaica. 
Parlaicria  calianthina  B.  &  L.  on  Pyrus  communis  from  Algeria. 
Parlaicria  pseudaspidiotiis  Lindg.  on  orchids  from  the  Philippine  Islands. 
Lecanium  cerasorum  (Ckll.)  on  wistaria  from  Japan. 
Lecanium  kunoensis  (Kuwana)  on  plums  from  Japan. 
Lecanium  persioB  (Fab.)  European  Peach  Scale,  on  Berheris  verraculosa  from 

France. 
Pvivinaria  floccifera  (Westw.)  on  Renanthera  imschootiana  from  England. 
Pseudococcus  boninensis  Kuwana  on  sugar  cane  from  Argentine. 
Pseudococcus  comstocki  Kuw.  on  persimmon  from  Japan. 
Pseudococcus  croUmis  (Green)  on  orchid  from  Porto  Rico. 
Pseudococcus  sacchari  (Ckll.)  on  cow  cane  from  Rhodesia,  also  Indian  cane  from 

Rhodesia,  and  on  sugar  cane  from  Cuba  and  the  Virgin  Islands. 
Pseudococcus  virgalus  (Ckll.)  on  Litchi  from  the  Philippine  Islands. 
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THE  GREEN   JAPANESE  BEETLE  PROBLEM 

By  John  J.  Davih,  Riverion,  X.  J. 

It  is  intended  at  this  time  to  fi:ive  a  concise  i/sum^  of  the  green 
Japanese  beetle  problem,  includinfi:  its  present  status,  plans  for  future 
work  and  information  which  is  of  special  interest  to  you  whoee  duty 
it  is  to  protect  your  state  from  the  introduction  of  dangerous  insect 
pests. 

The  green  Japanese  l)eetle  (Popillia  japonica  Newm.),  a  native  of 
Japan,  was  introduced  into  the  United  States  at  Burlington  County, 
New  Jersey,  prior  to  1916,  probably  five  or  six  years  ago,  and  pre- 
sumably in  the  grub  stage  in  soil  al)out  the  roots  of  perennial  plants. 
It  was  first  discovered  by  Messrs.  Harry  B.  Weiss  and  Edgar  L. 
Dickerson  about  the  middle  of  August,  1916,  in  a  nursery,  probably 
near  the  original  point  of  intro<luction,^  near  Riverton,  New  Jersey. 

The  rate  of  increase  has  been  remarkable.  When  discovered  in 
1916  only  about  a  dozen  beetles  were  found,  according  to  Mr.  Weiss, 
and  these  only  after  a  search,  while  now  (1919)  in  the  same  locality 
and  at  the  same  season  one  person  can  collect  by  hand  15,000  to  20,000 
beetles  in  a  day  and  in  favorite  places  the  grubs  are  as  frequent  as  250 
to  the  sc|uare  yard.  The  area  of  known  infestation  has  increased  from 
approximately  000  acres  in  1917  to  15,000  acres  in  1919  and  according 
to  the  most  conservative  estimates  by  those  familiar  with  the  activities 
of  the  insect  a  year  ago,  the  l>eetles  were  at  least  ten  times  more  abun- 
dant numerically  in  1919  than  the  previous  year. 

The  Bureau  of  Kntomology  inaugurates!  a  study  of  this  insect  in 
the  late  summer  of  1917,  Mr.  Wm.  O.  Ellis  lieing  assigned  to  the  study 
of  its  life  histor>'  and  habits.  Mr.  Ellis  continued  his  connection  with 
the  project  until  the  summer  of  1919  and  most  of  the  data  on  the  life 
histor>'  are  the  n»sult  of  his  investigations.  In  the  spring  of  1918  it 
was  planne<l  to  take  active  ste|)s  to  control  and,  if  possible,  eradicate 
the  insect,  the  New  Jersey  State  Department  of  Agriculture  co6perat- 
ing  sulwtantially.  Mr.  W.  H.  (f<KKlwin  was  assigned  the  task  of 
control,  he  and  Mr.  EUis  working  jointly  on  the  problem  in  their 
respective  fieUls,  the  whole  project  l)eing  supported  by  an  advisors* 
boanl,  c*onsisting  of  Doctors  A.  L.  Quaintance  and  Thos.  J.  Headlee. 
Mr.  (loodwin  continues!  his  serv'ic*e  in  charge  of  control  operations  until 
the  fall  of  1919.  The  writer  was  assignes!  to  this  project  May  1.  1919, 
and  has  ha<!  in  charge  of  the  different  divisions  Messrs.  Goodwin  for 
control  operations,  Ellis,  the  life  histor>',  and  (\  H.  Hadley,  the  quar^ 

*  It  it  a  matlrr  of  huitoncal  interest  that  this  iniMt  wma  firrt  found  wtthia  about 
OQc^uarter  mile  of  the  place  where  the  San  Joii^  •rale  wms  fint  discovered  in  the 
United  States. 
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antine.  At  the  present  time  Mr.  Hadley  has  charge  of  the  control 
operations  and  Mr.  D.  N.  WiUingmyre  the  clean-up  work.  Entomol- 
ogists have  not  yet  been  assigned  for  the  divisions  of  quarantine,  experi- 
mental investigations  or  parasite  introduction  work  for  the  coming 
season.^ 

To  finance  an  attempt  to  eradicate  the  beetle  from  New  Jersey, 
$15,000  were  provided,  $10,000  by  the  federal  and  $5,000  by  the  state 
governments.  The  project  thus  provided  for  began  in  1918.  It  was 
thought  at  the  end  of  1918  that  the  probability  of  extermination  was 
sUght  and  that  greater  emphasis  should  be  placed  on  control.  On  the 
basis  of  the  accumulated  knowledge  and  experience,  it  was  planned  to 
ask  for  an  appropriation  of  $35,000  ($25,000  from  the  federal  and 
$10,000*  from  the  state  governments). 

This  amount  was  granted.  After  a  season's  work  and  a  study  of  the 
situation  the  past  year  (1919)  it  was  decided  that  the  poUcy  of  eradica- 
tion must  be  abandoned  for  reasons  which  will  be  given  later,  but  that 
a  vigorous  poUcy  of  control  should  be  inaugurated.  Careful  estimates 
called  for  an  additional  minimum  expenditure  of  $70,000  to  prevent 
the  further  spread  of  the  insect  and  at  the  same  time  discover  practical 
control  measures  and  attempt  introductions  of  the  natural  enemies 
from  Japan.  Congress  appropriated  $45,000  of  this  amount  and  while 
it  will  enable  us  to  do  a  considerable  amount  of  needed  and  valuable 
work,  it  is  quite  insufficient  to  complete  the  plans  deemed  necessary 
for  success.  Regardless  of  the  fact  that  the  work  the  past  two  seasons 
has  been  carried  out  in  accordance  with  the  best  knowledge  of  the 
insect's  life  habits,  which  were  at  that  time  available,  the  insect  has 
enormously  increased  numerically  and  has  spread  at  a  rather  rapid 
rate. 

These  details  are  given  that  you  may  understand  the  plans  set  forth 
in  the  following: 

Life  History  and  Habits 

The  life  history  and  habits  need  be  treated  only  briefly  to  make  the 
problem  of  control  understandable.  The  total  life  cycle  is  one  year,* 
most  of  which  time  is  spent  in  the  soil  as  an  egg,  grub,  or  pupa.  Having 
passed  the  winter  in  the  soil,  2  to  10  or  12  inches  below  the  surface,  the 
half  to  nearly  full  grown  grub  returns  to  near  the  surface  in  late  March 

^  I  wish  to  take  this  opportunity  to  express  my  appreciation  of  the  continuous 
support  and  help  given  by  Doctors  Headlee  and  Quaintance  and  the  valuable  assist- 
ance of  Mr.  C.  H.  Hadley  who  has  always  been  ready  to  help  on  any  phase  of  the 
work. 

*  $4,800  was  made  available  previous  to  July  1,  1919,  the  remaining  $5,200  being 
available  for  the  fiscal  year  ending  July  1,  1920. 

*  The  life  cycle  is  identical  with  that  of  certain  of  our  Anomolaa  except  that  the 
befetles  of  PopUlia  are  present  over  a  piuch  longer  period. 
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or  early  April  and  resumes  feeding.  The  older  larv»  complete  their 
growth  by  early  June  when  they  prepare  earthen  cells  in  which  they 
transform  to  the  pupa  and  about  two  weeks  later  to  the  adult.  Pre- 
vious to  pupating  the  grub  is  in  the  prepupa  or  dormant  stage  for  a 
period  of  a  week  or  ten  days,  and  after  transforming  to  adult  it  usually 
remains  in  the  cell  another  ten  days  to  two  weeks  before  coming  out 
of  the  ground.  Like  the  related  leaf  chafers  this  insect  pupates  within 
the  larval  skin,  the  skin  splitting  along  the  back  almost  the  entire 
length. 

The  first  beetle  issues  the  last  of  June  and  the  maximum  period  of 
emergence  is  during  the  latter  part  of  July.  The  life  of  the  individual 
beetle  varies  considerably,  averaging  from  one  to  ten  weeks,  but 
beetles  occur  over  a  period  of  about  four  months,  abundantly  over  a 
period  of  two  to  two  and  one-half  months. 

After  issuing  the  beetles  feed  for  several  days  to  a  week  before  mating. 
Mating  and  egg  laying  is  continued  at  irregular  intervals,  the  eggs 
being  laid  by  preference  in  uncultivated  places  such  as  grassy  fields  or 
gra88>'  and  weedy  areas  along  roadways,  in  moist  but  not  swampy 
ground,  and  in  soil  rich  in  humus,  each  beetle  laying  an  average  of  60 
eggs.  The  young  grubs  hatching  from  the  eggs  some  two  weeks  later 
fee<l  on  decaying  matter  in  the  soil  and  to  a  less  extent  on  living  plant 
roots  and  late  in  fall  they  form  earthen  cells,  in  which  they  pass  the 
winter. 

The  beetles  are  omnivorous,  resistant  to  unfavorable  conditions, 
strong  fliers,  and  ver>'  active  during  warm,  clear  dajrs.  While  they 
may  remain  alx)ve  ground  on  plants  during  the  night  they  usually 
feed  only  during  the  day;  they  are  sluggish  in  cool  or  damp  weather, 
but  exceedingly  active  on  warm,  sunshiny  da>'8  and  fly  quickly  at  the 
least  disturbance,  seklom  going  far  into  thickets,  except  on  the  outside 
foliage  and  never,  from  our  observations,  do  they  go  into  woodland  or 
lay  their  eggs  within  wooded  areas.  They  prefer  grassy  or  weedy 
ground,  unshaded  by  thickets  or  trees,  to  lay  their  eggs,  and  favor 
moist  loamy  soil  in  preference  to  <lr>'  sandy  soil  or  swampy  areas. 

Importance  as  a  Crop  Pest 

The  insect  b*  not  injurious  in  the  grub  stage,  partly  because  the  gruba 
are  actively  feeding  at  a  time  when  crops  are  least  likely  to  be  injured 
and  partly  lieraus**  they  feed  as  frtM?ly  or  more  so  on  decaying  matter 
as  on  living  roots. 

The  U'etle  u*  a  s4»rious  menace  to  small  fruits,  orchards,  cereal  and 
forage  rro|>s  und  to  ornamentals.  It  is  almost  omnivorous,  feeding, 
according  to  our  n*conis.  on  more  than  120  plants.  It  feeds  on  weeds 
and  wild  shrubs  of  many  kinds,  such  as  smartweed,  elder,  sassafras 
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and  grape,  small  fruits  such  as  grape  and  blackberry,  orchard  fruits 
including  apple  and  sweet  cherry,  ornamental  shrubs,  particularly 
althea  and  rose,  flower  garden  flowers  of  all  kinds,  field  crops  such  as 
clover  blossoms,  soy  beans  and  corn,  and  shade  and  timber  trees 
including  linden,  birch,  oak,  elm  and  horse  chestnut.  The  beetle  does 
not  defoliate,  but  rather  skeletonizes  the  leaves  which  often  turn  brown 
and  drop  oflf.  In  this  way  grape  vines  are  riddled,  entire  orchards  of 
apples  appear  brown  because  of  the  injury,  even  shade  and  timber 
trees  are  similarly  browned  to  the  tops.  Clover  flowers  are  eaten  and 
the  silk  of  coun  cut  off  in  such  a  way  as  to  prevent  proper  fertilization 
and  there  is  every  reason  to  believe  that  injury  to  these  crops  can 
acquire  a  considerable  importance.  The  insect  is  not,  according  to 
Professor  S.  I.  Kuwana,  a  pest  of  great  importance  in  Japan,  although 
it  does  occasionally  damage  grape  and  soy  bean,  the  latter  especially. 
The  fact  that  this  beetle  is  of  Uttle  importance  in  its  native  home  only 
indicates  that  it  is  there  held  under  reasonable  control  by  natural 
conditions  or  natural  enemies,  or  both.  The  data  at  hand  indicate 
that  the  species  has  every  ability  to  be  a  pest  of  prime  importance  to 
the  agricultural  interests  of  almost  any  community  where  it  becomes 
established  imless  held  sufficiently  in  check  by  natural  enemies. 

Difficulties  of  Control 

The  insect  is  a  strong  flier,  very  active,  easily  carried  in  vehicles,  on 
one's  person  and  on  marketable  foodstuffs,  flowers,  etc.,  as  has  been 
repeatedly  demonstrated,  feeds  on  a  large  variety  of  crops  including 
the  lowest  growing  plants  to  the  largest  timber  trees,  spends  a  greater 
part  of  its  life  underground  where  it  is  difficult  to  reach,  multipUes  with 
remarkable  rapidity  and  lacks  its  native  natural  enemies.  For  these 
reasons  and  because  it  has  become  so  firmly  established,  because  the 
conditions  in  Burlington  and  Camden  Counties,  New  Jersey,  where  it 
occurs  are  so  favorable  for  the  insect, — the  headlands,  fence  rows^ 
creeks,  and  roadsides  being  grown  up  and  forming  a  network  of  favor- 
ite food  plants  and  breeding  grounds — and  finally  because  the  beetle 
is  only  moderately  affected  by  poison  and  is  strongly  repelled  by  prac- 
tically all  arsenicals,  the  species  is  difficult  to  control  and  apparently 
impossible  to  eradicate  without  the  expenditure  of  very  large  amounts 
of  money.  Prevention  of  spread  is  difficult,  but  not  impossible  and 
with  the  plans  now  under  way  and  a  quarantine  service,  as  anticipated^ 
we  have  every  reason  to  believe  that  spread  another  season  will  be 
appreciably  minimized. 

Limits  of  Infestation 

The  green  Japanese  beetle  is  known  to  occur  in  the  United  States 
only  in  portions  of  Burlington  and  Camden  Counties,  New  Jersey. 
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There  is  a  possibility  that  beetles  have  been  carried  out  and  become 
established  outside  of  the  known  infested  area,  but  the  limits  of  the 
infested  area  are  as  nearly  accurately  known  as  the  most  careful  study 
by  competent  men  can  make  them.  This  conclusion  is  reached  be- 
cause: (1)  Throughout  the  season  of  beetle  flight  experienced  men  were 
kept  continuously  scouting  the  outskirts  of  the  known  infestation  and 
constantly  making  beetle  collection  excursions  into  the  outlying  terri- 
tory;* (2)  Every  report  of  supposed  Japanese  beetle  occurrence  outside 
of  the  area,  both  in  New  Jersey  and  Pennsylvania,  was  traced  out  but 
with  negative  results  in  ever>'  case;  (3)  Areas  of  favorite  food  plants 
on  the  west  side  of  the  Delaware  river  in  Pennsylvania  were  carefully 
scouted  for  the  presence  of  the  beetle  just  after  the  close  of  the  period 
of  maximum  spread  without  finding  the  beetle;  (4)  This  imported 
beetle  has  been  well  advertised  by  the  distribution  of  colored  poster 
charts,  newspaper  articles  and  specimens  themselves  in  all  sections  of 
the  United  States  and  Canada  and  regardless  of  this  publicity  we  have 
received  no  report  of  the  occurrence  of  the  beetle  outside  of  the  reported 
findings  in  New  Jersey  and  Pennsylvania,  all  of  which  were  investigated 
as  already  noted. 

The  area  known  to  be  infested  is  now*  about  15,000  acres  as  compared 
with  4,000  acres  or  more  in  1918  and  the  rate  of  spread  during  the  past 
season  has  averaged  about  one  mile  with  a  maximimi  spread  of  three 
miles  in  any  one  direction.  The  beetles  began  to  issue  the  last  of  June 
an<l  reached  their  maximum  abundance  early  in  August  and  although 
they  were  present  until  the  last  of  October  this  past  year  the  date  of 
maximum  spread  was  August  30. 

Object  and  Plans 
Owing  to  lack  of  the  necessar>'  funds  and  for  other  reasons  already 
noted  plans  for  eradicating  the  green  Japanese  beetle  ha\'e  been  laid 
aside.  Our  project  is  now  to  control  the  bettle  and  to  prevent,  so  far 
as  possible,  the  further  spread  of  the  insect  and  at  the  same  time  to 
discover  practical  control  measures  and  introduce  the  natural  enemies 
from  Japan. 

Methods  op  Accomplishing  These  Objects 

1.  The  I.vtrodcction  of  N.\tive  Natural  Enemies  is  a  logical 

un<lertaking  and  plans  are  btung  made  to  send  a  thoroughly  equipped 

entomologist  to  Japan  to  spemi  not  less  than  a  year  in  that  country 

studying  the  conditions  in  relation  to  the  l)eetle,  the  parasites  attacking 


*  .\ceurmte  rrcordi  of  beetle  occurrrncr  werr  kept  by  using  mAiw  printrti  cm  < 
•rdion  paprr.  the  pprprmlirular  linen  lettoml  and  the  vertical  linen  nunklierr<i:  thus 
ID  the  notM  A  record  at  A25  shows  that  the  beetle  was  found  within  an  area  of  254 
feet  of  where  vertical  line  25  cruiwfi  pen^^ndicular  line  A. 
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it  and  sending  to  this  country  such  parasites  as  may  be  practical. 
Although  the  Japanese  entomologists  know  nothing  about  the  para- 
sites of  PopiUia  in  Japan,  we  know  that  white  grubs,  so  called,  all  have 
their  insect  parasites  and  it  is  reasonable  to  assume  that  PopiUia  is 
not  an  exception,  and  that  effective  parasites,  probably  digger  wasp 
parasites  of  the  grub,  will  be  foxmd.  We  already  have  one  good  exam- 
ple of  white  grub  control  by  an  introduced  parasite,  namely  Anomola 
orientali8f  which  is  reported  to  be  well  under  control  in  Hawaii  fol- 
lowing the  successful  introduction  of  a  digger  wasp  (Scolia  manilce) 
from  the  Philippines.  Incidentally  it  might  be  mentioned  that  through 
the  cooperation  of  Mr.  Otto  Swezey  we  received  from  Hawaii  this  past 
fall  living  Scolia  manilcB  adults  and  while  these  wasps  paralyzed  the 
grubs  of  PopiUia  they  did  not  oviposit  thereon. 

In  addition  to  insect  enemies  from  the  home  of  the  Japanese  beetle, 
it  is  planned  to  establish  a  large  colony  of  English  pheasants,  which  we 
know  to  be  very  fond  of  this  beetle. 

2.  To  Prevent  Spread  is  of  paramount  importance  and  we  hope  to 
accomplish  this  by  quarantine,  educational  measures,  roadside  clean- 
up, barrier  band  and  the  reduction  of  the  insects  in  the  heaviest  in- 
fested areas. 

(a)  Qvxirantine,  Since  it  was  known  that  the  beetles  frequented 
corn  fields  and  concealed  themselves  beneath  the  husks  of  corn,  thus 
affording  easy  means  of  carriage  to  outlying  districts  without  being 
noticed,  a  quarantine  covering  green  corn  was  effectively  enforced  in 
1919.  The  quarantine  was  fully  justified  and  observations  illustrate 
the  importance  of  a  stricter  quarantine  next  season.  A  quarantine 
requiring  a  strict  certification  of  all  foodstuffs  and  other  products 
Ukely  to  carry  the  beetle  is  anticipated.  The  quarantine  service  will 
be  fully  treated  in  a  paper  by  Mr.  Hadley  who  had  charge  of  this  phase 
of  the  work  the  past  season. 

(b)  Educational  Measures,  By  educational  measures,  meetings, 
neighborhood  discussions  and  personal  contact  it  is  planned  to  famil- 
iarize the  residents  of  the  infested  area  and  that  surrounding  with  the 
insect  and  to  secure  their  cooperation  in  taking  every  precaution  when 
traveling  out  of  the  infested  territory  and  especially  to  discourage  the 
carrying  out  of  flowers  and  plants  during  the  beetle  flight  and  plants 
with  soil  at  all  times.  Circular  letters  containing  information  on  the 
work,  our  progress  and  plans  and  timely  cooperative  suggestions  are 
mailed  to  the  residents  of  the  infested  and  surrounding  territory  about 
once  a  month  and  these  together  with  the  meetings  have  done  much  to 
secure  the  needed  cooperation. 

(c)  Roadside  Clean-up.  To  minimize  the  chances  of  beetles  entering 
vehicles  and  thus  being  carried  out,  the  roadsides  throughout  the  beetle 
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area  and  that  surrounding  are  being  cleaned  up.  This  clean-up  work 
consists  in  cutting  all  wild  shrubs  and  small  trees  along  roadsides  and 
back  about  10  feet  on  either  side.  After  cutting  the  brush  is  piled, 
oiled  if  necessary,  and  burned.  For  these  purposes  the  implements 
most  useful  are  the  bush  scythe,  axe,  bush  hook,  bush  axe,  hay  fork 
and  manure  hook.  In  cases  where  the  vegetation  is  dense  and  espe- 
cially where  it  consists  of  briers  and  berry  bushes,  difficult  to  clean  out 
by  hand,  it  is  burned  direct,  using  a  fuel  oil  flame.  Such  a  flame  pro- 
duced by  forcing  the  oil  through  the  spray  nozzle,  preferably  one  giving 
a  fine,  fan-shaped  spray,  is  intense  and  very  effective  in  burning  stand- 
ing  green  vegetation. 

This  work  is  being  rapidly  pushed  this  winter  and  next  spring  it  is 
planned  to  salt  these  cut-over  areas,  using  salt  at  the  rate  of  about  three 
tons  per  acre,  to  prevent  a  regrowth.  According  to  Mr.  W.  Rudolfs, 
research  student  at  Rutgers  College,  who  is  making  a  special  study  of 
the  uses  of  salt  for  agricultural  purposes,  the  salt  acts  as  a  destroyer  of 
plant  life  when  it  is  broken  up  into  its  component  parts  and  the 
chlorine  taken  up  through  the  roots  thus  poisoning  the  plants  and  pre- 
venting the  proper  functioning  of  the  plant  cells.  ConsdcMitetly  tKe 
salt  applications  will  be  most  effective  when  applied  in  spri!$  as  plants 
an*  actively  growing  and  when  a  rain  follows  shortly  after  the  applica- 
tion. Heretofore  we  have  use<i  arseni^  Weed-killers  and  while  they 
are  <iuite  effective  they  have  th^lB^ad vantage  of  making  the  vegeta- 
tion poisonous  to  (^ttle^  wbi<m  is  a  serious  objection  as  anyone  who 
has  luui  experience  Vlf  n  control  projects  will  agree. 

(d)  Harrier  Bana,  It  has  been  planne<l  to  construct  a  so-called 
barrier  Imnd  completely  around  the  area  extending  at  least  one-half 
mile  l)eyond  the  exteme  limits  of  known  beetle  infestation.  In  this 
l>and  it  is  planned  to  cut,  bum  and  salt  all  roadsides,  headlands, 
fence  rows,  brushy  woodlots,  creek  banks,  in  fact  every  area  where 
wild  vines  and  shrulis  were  growing  excepting  timber  patches  and  to 
make  it  as  free  from  favorite  feeding  and  breeding  places  as  practicable, 
and  in  addition  to  make  this  area  undesirable  for  the  beetles  by  kee|Hng 
the  remaining  vegetation  thoroughly  coated  with  a  repellent  during 
the  l)eetle  flight.  Heretofore  a  dust  of  arsenate  of  lead  and  lime  (20- 
80)  has  been  used,  and  while  this  material  is  an  effective  repellent  it 
is  poisonous  to  animals  and  on  account  of  the  scattering  pasture  lands 
a  complete  band  could  not  be  maintained.  Sulphur  and  lime  as  a 
dust  and  lime-sulphur  solution  will  hereafter  be  used  as  they  are  very 
effective  repellents  and  are  not  poisonous  to  cattle. 

As  long  as  the  extensive  headlands,  ditch  Itanks,  fence  rows,  etc., 
continue  in  their  present  condition,  that  is,  grown  up  with  favorite 
food  plants  of  the  beetle,  thus  forming  a  network  throughout  and 
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extending  beyond  the  infested  area,  the  beetles  will  continue  to  have 
ideal  and  easy  means  of  traveling  out  and  establishing  themselves  in 
new  areas  at  a  rapid  rate.  With  these  favorite  food  plants  eliminated 
the  beetles  find  it  much  more  difficult  to  spread  and  there  is  far  less 
opportunity  and  chance  of  their  entering  vehicles  or  fruit  and  vege- 
table packages  and  in  this  way  being  carried  away.  A  scarcity  of 
favorite  food  plants  and  breeding  areas  naturally  interferes  with  the 
unrestricted  multiplication  of  the  beetle,  and  Ukewise  such  conditions 
will  also  make  it  necessary  for  the  beetles  to  concentrate  on  fewer 
plants  and  in  fewer  places,  thus  making  the  hand  collecting  of  beetles 
more  profitable  and  the  scouting  more  efficient. 

In  this  connection  the  War  Department  was  requested  to  cooperate 
to  the  extent  of  mapping  the  area,  the  object  being  to  photograph  and 
prepare  a  mosaic  of  the  area  from  an  aeroplane,  to  enable  us  to  plan  our 
clean-up  to  better  advantage  and  to  impress  more  clearly  upon  the 
farmers  the  needs  of  clean-up  work  on  their  individual  farms.  The 
War  Department  detailed  an  outfit  for  this  purpose,  but  owing  to  the 
foggy  conditions  and  equipment  unsuited  for  these  conditions  satis- 
factory photographs  were  not  obtained,  but  the  work  will  probably  be 
repeated  next  spring  under  more  favorable  conditions  and  with  equip- 
ment better  suited  for  our  needs. 

For  the  entire  project  it  was  estimated  that  a  minimum  of  $70,000, 
in  addition  to  the  funds  already  appropriated,  would  be  necessary  and 
consequently  this  amount  was  requested.  Of  this  amount  $45,000 
were  granted  and  since  it  is  impossible  to  construct  and  maintain  a 
barrier  as  planned  we  are  now  endeavoring  to  secure  the  cooperation 
of  the  individual  farmers  to  clean  up  according  to  our  directions. 
Whether  the  cooperation  will  be  sufficiently  general  to  enable  us  to 
complete  and  maintain  the  barrier  cannot  be  foretold. 

3.  To  Reduce  Their  Numbers  it  is  planned  to  continue  hand- 
collecting  the  beetles,  cyaniding  to  destroy  the  grubs  and  to  secure  the 
cooperation  of  farmers  to  the  extent  of  following  certain  agricultural 
practices. 

(a)  Hand  Collecting.  The  past  season  collectors  were  employed  to 
collect  beetles  in  the  heaviest  infested  areas,  but  only  at  such  times  as 
when  inspection  and  similar  work  permitted.  Boys  were  encouraged 
to  collect  beetles  for  which  we  paid  60  cents  a  quart  (average  3,376 
beetles)  early  in  the  season  and  80  cents  later  on.  In  this  way  we 
destroyed  approximately  one  and  one-half  millions  of  beetles,  at  least 
40  per  cent  of  which  were  females.  Hand  collecting  is  believed  to  be 
very  profitable,  especially  since  the  use  of  arsenicals  is  impractical, 
from  our  present  knowledge,  and  this  method  will  be  pushed  another 
season. 
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(b)  Soil  Insecticide  Operations.  Soil  insecticide  testfi  using  sodium 
cyanide  as  the  insecticide  begun  by  Mr.  Goodwin  in  1918  have  been 
continued  and  the  amounts  and  methods  of  application  are  now  qxiite 
satisfactory,  giving  us  a  kill  of  90  to  100  per  cent.  The  equipment 
consists  of  600-gallon  tanks  drawn  by  caterpillar  tractors.  The  flow 
is  by  gravity  through  3  inch  pipe  with  {  inch  holes,  48  holes  to  a  foot, 
and  covers  a  strip  7}  feet  wide,  the  flow  being  governed  by  a  gate  valve, 
which  can  be  operated  by  the  tractor  driver.  The  rate  of  application 
which  has  Ix^en  found  quite  effective  is  165  pounds  of  granular  sodium 
cyanide  in  12,000  gallons  of  water  per  acre.  The  cost  of  the  insecti- 
cides and  labor  necessar>'  is  approximately  $56  per  acre  and  is  too 
expensive  for  general  use,  but  for  small  areas  and  in  the  case  of  the 
green  Japanese  l>eetle  for  large  areas  where  the  grubs  are  abundant 
and  where  larger  expenditures  are  permissible  from  the  standpoint  of 
controlling  an  insect  occurring  only  in  a  comparatively  smaU  isolated 
locality.  To  determine  the  area  of  heavier  grub  infestation  and  the 
fields  sufficiently  infested  to  be  cyani<led,  individual  square  yards  in 
different  parts  of  the  field  are  examined.  For  this  purpoee  a  hasel  or 
grub  hoe  with  a  thin  blade  is  very  useful. 

In  ryaniding,  Mr.  Hadley,  who  had  charge  of  the  soil  insecticide 
work  this  fall,  found  that  three  tanks  and  two  tractors  can  work  meet 
economically.  Two  men  drive  the  tractors  while  one  remains  at  the 
filling  station  mixing  cyanide  and  filling  the  extra  tank.  As  one  tank 
is  emptied,  it  is  hauled  to  the  filling  station  and  a  filled  tank  taken  out. 
In  this  way  the  two  tractors  and  three  men  lose  no  time  and  the  three 
tanks  are  capable  of  covering  three  acres  per  day,  that  is,  each  tank 
treats  one  acre  per  day  applying  in  this  time  12,000  gallons  of  liquid. 
The  water  used  in  this  work  must  be  obtained  largely  from  creeks 
nearby,  and  is  pumped  by  a  centrifugal  pump.  Along  roadways 
where  it  is  not  possible  or  desirable  to  block  the  road  two  stand  pipes 
are  use<i,  but  in  a  field  where  it  is  possible  to  haul  the  tanks  on  either 
side  of  a  pipe  only  one  water  pipe  is  needed. 

The  important  points  in  applying  c>*anide  are  that  the  holes  be  suf- 
ficiently small  to  allow  a  uniform  screen  of  water  which  will  quickly 
and  thoroughly  penetrate  the  soil,  that  the  grubs  be  within  two  inehee 
of  the  surface  and  that  the  temperature  of  the  soil  be  above  48*  F. 
At  the  rate  of  165  pounds  of  cyanide  per  acre  the  grass  is  burned,  but 
is  not  dc^royed  except  in  spots  where  the  liquid  stands.  At  the  rate 
of  110  pounds  per  acre  the  burning  is  comparati\'ely  little  and  while 
this  strength  gives  a  kill  practically  equal  to  the  greater  strength  when 
conditions  are  optimum  our  obser\-ations  indicate  that  165  pounds  gives 
an  effective  kill  over  more  variable  and  less  favorable  conditions. 

4.  Experiments  and  Invehtioations.     Up  to  the  present  time  the 
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CodreRATiox 

Tf>  iMs^^Dpliib  the  ecntrol  of  the  green  Japanese  beetle  the  thmwgh 
tJ^ApmMJ^ifm  of  all  renKleDta  td  the  area  k  easentiaL  Cooperatioii  b 
ittkfsA  to  the  extent  that  thej  (I)  use  ereij  caie  to  prerent  die  aect- 
dm»Ud  ijpread  of  the  inseet  in  refaicies,  an  one's  person,  with  flowers, 
food  prodtMrt#,  ete.,  (2)  dean  up  all  headhuids,  fmee  rows,  ditch  banks, 
mmMfy  woodlotn,  and  roadways  on  their  premises,  (3)  hand  ooDecl 
imrlhm  wherever  possible,  (4)  plant  wide  row  crops  so  far  as  possible 
an/l  keep  them  thoroui^y  cuhiTated  and  plant  a  minimnm  acre- 
ac^  r/f  tprfj^ift  com,  because  the  beetles  can  be  carried  so  easily  on 
this  (^fffjf,  (fp)  Uf  a/ihere  strictly  to  the  quarantine  regulations,  (6)  to 
plow  tuU^MlcA  tprfmufl  in  the  fall  and  to  plow  or  deeply  cultivate  infested 
fptmmfl  as  thr^rr/uglily  as  possible  in  late  May  and  during  June  when  the 
gni\m  are  transfonning  from  grub  to  pupa  and  from  pupa  to  adult. 


REPORT  OF  THE  SOUTHERN  NTJRSERTMEN'S 
ASSOCUTION 

By  Paul  C.  Liicdlet,  Vice-Prendent,  Pomona,  N.  C. 

Mb.  C'hairman  and  Gentlemen: — 

At  the  annual  meeting  of  the  Southern  Nurserymen's  Association 
at  Atlanta  the  past  August,  a  committee  was  appointed  to  report  on 
uniform  inspection  regulations  for  all  states. 

The  entomologists  present  at  the  Nurserymen's  Convention  advised 
that  this  report  t^e  presented  at  their  annual  meeting  in  St.  Louis. 
The  executive  committee  of  our  Association  was  unable  to  persuade 
one  of  our  orators  to  meet  with  you,  I  suppose  the  "  14  Points''  in  the 
report,  coupled  with  the  fact  that  uniform  law  must  be  an  old  story  at 
your  meeting,  he  feared  to  open  the  subject  again. 
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The  following  is  the  report  of  committee: 
COMMITTEE  REPORT  ON  UNIFORM  NURSERY  INSPECTION  REGU- 
LATIONS, FOR  DECIDUOUS  NURSERY  STOCK 

Your  oommitiee  appointed  for  the  purpose  of  looking  into  the  matter  of  attempting 
at  lea«t  the  formulation  of  Nursery  Inspection  Regulations  that  may  be  adopted  by 
all  the  states  of  the  union  with  the  idea  of  simplifying  things,  called  into  their  sessioo 
yesterday  Mr.  Lewis,  State  Entomologist  of  Georgia,  Mr.  Bentley,  State  Entomolo- 
gist  of  Tennessee  and  Mr.  Starcher,  State  Horticulturist  of  Alabama.  After  a  full 
discussion  it  is  our  opinion  that  the  following  regulations  could  be  adopted  by  all  the 
sUtes: 

1.  All  inspection  certificates  to  expire  August  31  of  each  year. 

2.  All  nurseries  must  be  equipped  for  fumigating,  or  dipping,  or  must  fumigate,  under 

permit,  with  some  one  who  has  proper  fumigation  or  dipping  equipment,  and 
must  fumigate  or  dip  all  nursery  stock  subject  to  San  Jos6  Scale,  and  Aphis 
attack,  when  required  by  state  laws  or  requested  by  purchaser. 

3.  A  printed  copy  of  certificate  of  inspection  must  be  attached  to  each  shipment, 

said  certificate  to  be  printed  on  shipping  tags. 

4.  All  shipments  must  be  marked  to  show  names  and  addresses  of  consignor  and 

consignee. 

5.  Attached  to  each  container  of  shipments  of  nursery  stock  a  certificate  of  fumig^ 

tion  or  dipping  when  said  shipments  have  been  fumigated  or  dipped. 

6.  A  duplicate  copy  of  certificate  of  inspection  must  be  filed  by  all  nuTMries  with  the 

official  State  Entomologist  or  other  designated  officer  in  each  state. 

7.  A  statement  that  the  nursery  is  equipped  for  fumigating  or  dipping,  or  has  made 

arrangements  for  this  work  under  permit  with  some  one  properiy  equipped,  muit 
lie  filed  with  each  State  Entomologist,  or  other  designated  official. 
H.  The  importlition  of  five  leaved  pines  be  prohibited. 

9.  The  importation  of  currants  and  gooseberries  be  prohibited,  except  by  special 

permit. 

10.  The  importation  of  citrus  stock  be  prohibited,  except  as  prorided  for  by  dtnia 
regulations. 

1 1 .  That  hardy  greenhouse  stock  be  included  in  the  regulations. 

12.  The  importation  of  bartierries  except  as  permitted  by  Federal  Horticultural 

Hoard  be  prohihite<l. 

13.  That  the  license  fee  either  for  nunmries  within  the  state  or  outside  the  state  be 
eliminated. 

14.  That  the  Southern  Nurserymen's  Association  pledge  itself  to  aid  in  every  possible 
way  the  pansage  of  the  necessary  state  laws  providing  ample  funds  for  the  su|h 
port  of  Ihe  entomological  work  in  eitch  state. 

Respectfully  submitted, 

O.  W.  FBASxa, 
K.  W.  Chatok, 
Paul  C.  Lindlct,* 
Cbaklbs  T.  Smith, 
H.  B.  Chasb,  CamwniUt, 

1 .  All  inspection  certificates  to  expire  August  31  of  each  year. 

.\  date  not  later  than  September  15  should  be  agreeable  to  all  states,  if  August 
31  is  too  cariy.  (Quantities  of  coniferous  evergreens  are  moved  in  August.  The 
earlier  date  is  more  convenient  for  the  trade  on  account  of  delay  in  getting  their 
printed  matter. 
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Works  biifdMfetp  on  all  Bmiefi«  baring  lomeinna  only  one  order  to  a  state.  PtitB 
the  fettle  fellow  oat  of  bonneai.  We  bare  quite  a  lot  of  request*  for  ratahigiini  firam 
ilalea  Mdjtmani^  the  .Sooth  Atlantic  groop,  bot  on  accoont  of  the  laws  afi  we  can  do  m 
to  write  them  a  letter  and  teO  them  on  account  of  preraibng  state  lawa»  we  can't 
fhfp  to  their  state.  The  nufscrjf  interests  wiD  help  yoo  get  more  ferenne  horn  other 
imifees  as  mttlined  in  article  No,  14. 

XuMVEBCD  Tags 

While  sent  here  by  the  entire  Scmthem  Association  it  is  the  retail  nurserymen  who 
Mie  Kp^eMy  interested.  For  the  wholesale  nurserymen  whose  shipments  oooaist  of 
bulk  ears  and  several  boxes  for  each  indhridual  order,  numbered  tags  hare  no  worry. 

It  m  humiliating  and  rather  embarrassing  to  be  brutally  frank  in  regard  to  a  group 
of  nurnt^rymtm  in  one  of  our  southern  states,  which  is  the  cause  of  laws  in  the  states 
of  ^ith  (*arolina  and  Mississippi  that  a  numbered  tag  shall  be  on  each  package,  box 
or  l^ile  and  cttpy  (A  order  filed  in  few  days  with  the  state  officials.  Now  if  this  law  is 
necessary  in  the  states  of  South  Carolina  and  Mississippi,  why  isn't  it  necessar>'  in  all 
•Utes? 

Ketuming  tr>  the  states  rjf  South  Carolina  and  Mississippi — there  is  only  one  nurs- 
ery in  South  Carolina  and  I  don't  know  of  any  in  Mississippi  doing  a  retail  business. 
Mfjst  certainly  the  officials  in  charge  should  protect  the  people,  when  practically  all 
trees  c<;Tne  from  olher  states.  The  only  way  of  knowing  in  what  districts  certain 
nurserymen  arc  working  is  by  the  copy  of  each  order  required  on  day  of  shipment. 

Now,  gentlemen,  please  don't  get  the  impression  that  I  am  arguing  against  your 
laws,  for  1  approve  of  all  but  one  of  them.  1  will  try  to  show^  you  why  the  Southern 
Nurserymen  belonging  to  the  Southern  Association  do  not  like  numbered  tags. 

I  will  take  my  firm  and  endeavor  to  show  our  methods  of  filling  an  order.  Our 
orders  come  in  during  the  summer  before  we  have  a  certificate  and  are  tagged  as  fol- 
lows :  All  fruit  trees  on  one  tag  that  goes  to  that  department.  If  shrubs  are  ordered 
the  same  numlier  is  used  but  different  tag.  Different  departments  handle  the  grape, 
roses  and  strawl)errics,  and  are  shipped  from  one  of  our  branch  nurseries  eighty  miles 
away.  Pecans  arc  tagged  separately  and  shipped  direct  from  Florida.  We  usually 
•hif)  several  thousand  orders  and  have  only  30  days  to  do  the  work.  We  were  forced 
to  t>ut  on  extra  help  to  take  care  of  the  tag  end  of  the  business.  Along  would  come  a 
countermand,  and  (perhaps  the  customer  had  purchased  only  nut  trees  and  his  number 
was  in  Florida,  or  if  only  roses  and  berries,  at  our  branch  nursery.  Quite  a  lot  of  red 
tape  and  very  costly  in  time  during  the  fall  shipping  season. 
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If  all  the  sUt«8  ID  mhich  we  do  busineas  required  a  copy  of  each  order  and  a  num- 
bered tag,  we  would  discontinue  our  agency  bumnees.  We  had  one  delivery  of  aeT- 
eral  hundred  orders  at  one  point  in  Mississippi  this  season.  It  will  give  you  some  idea 
of  time  to  wire  a  tag  to  each  order  and  stamp  the  duplicate  number  on  our  tag  and  the 
duplicate  to  go  to  the  state  de|)artment .  Now  one  of  our  beet  men  has  to  oversee  the 
new  girls  doing  this  work  or  it  will  l)e  balled  up  and  we  get  '* bawled  out.** 

Now  this  same  group  of  nurwrymen,  who  I  judge  is  the  cause  of  our  tag  law,  do  not 
belong  nor  can  they  join  our  Houthem  Association  if  they  wished.  I  was  informed  by 
one  of  our  state  officials  that  he  saw  a  shipment  of  acre  orchards  in  which  the  peach 
were  all  labeled  different  varieties,  but  the  trees  were  dormant  buds  and  part  of  the 
buds  dead.  They  also  agree  to  spray  and  trim  for  certain  length  of  time.  Do  num- 
bered ta^  correct  this  evil?  We  have  laws  against  frauds,  can't  our  state  officials 
handle  such  practices  under  that  act? 

Cooperation 

You  are  directly  intorestted  in  the  fruit  business  and  we  trust  your  organisation  will 
support  measures  for  the  l>enefit  of  the  nuraeryman  as  well  as  the  planter. 

The  buyer  whom  you  are  trying  to  protect  would  purchase  few  trees  from  a  cata- 
logue, but  waits  for  the  annual  trip  of  the  tree  salesman.  Though  there  are  many 
crooked  ones,  taken  as  a  whole  the>'  have  lieen  a  blessing.  I  know  of  one  man  who 
has  worked  the  same  town  and  county  in  Alabama  for  thirty-five  yean.  I'sually, 
though,  a  great  numU*r  of  them  do  not  return  after  the  trees  begin  to  fruit. 

Not  all  mistakes  are  made  by  the  much  cussed  tree  agent  or  the  nurseryman. 
During  the  past  few  year*  inefficient  and  short  supply  of  labor  have  been  the  cause  ci 
many  mistakes.  Cutting  buds  and  careless  handling  by  irresponsible  workmen  eauaes 
many  mistakes;  es|)ecially  is  this  so  with  the  peach.  The  |ieach  is  the  hall-mark  ci 
the  crooked  nurser>'nuin.  He  can  mow  off  the  seedlings  with  a  mowing  machine 
and  give  them  the  ap|)earance  of  budded  stock,  can  bud  them  and  if  a  bud  dies,  let  a 
sucker  come  or  just  plant  a  block  of  seed  and  cultivate  them.  I  know  of  one  block  ci 
peach  the  past  season  that,  owing  to  a  |)oor  stand  of  buds,  contained  many  thousands 
of  seedlings  that  looked  like  first  class  trees  at  digging  time.  When  that  block  ci 
trees  were  shipfMnl  the  weather  was  Imd.  they  were  ordered  out  by  wire,  consequently 
the  purchaser  rt*ceived  many  hundreds  of  seedling  trees.  I  Iwlieve  that  nurseryman 
intended  to  lie  honest  but  was  keeping  his  overhead  expense  domn  by  employing 
inferior  lalior  during  his  busy  season. 

COXCH'SION 

Wliat  shall  we  di)" 

Now  what  will  the  nurv*r>'  mterests  re|>resented  by  the  Southern  .\Miociation  do  if 
we  have  a  uniform  law**     .\rtirle  VI I  of  their  Constituti<m  sa>*s : 

**  It  shall  lie  th«*  duty  of  ever>*  memlier  to  report  to  the  executive  committee  hereof, 
any  character  of  dealings  on  the  |xui  M  Associatitm  members  not  in  accord  with  estab* 
lished  business  c*thin«.  The  f4erretar>'  shall  (mce  each  >*ear  provide  each  member  with 
blanks  for  Imllot,  up«m  which  he  shall  nuike  a  report,  and  in  case  any  memlier  shall 
receive  three  or  more  ailvir***  re|iorts.  the  executive  ci>mmittee  shall  immediately 
make  such  investigation  as  will  <ievelopall  the  facts  in  the  case,  ami  liring  their  report 
before  the  next  annual  meeting  of  this  .\ssociation.  If,  upon  evidence  deduced,  it  is 
proven  that  such  memlien'  ilealinipi  violate  estalilishe«l  ethical  reUittims.  he  shall  h% 
expelled  from  this  .\ssocuition  u|Mm  a  majority  vote  of  the  memlier*  present  at  any 
annual  meeting,  firovided  each  memlier  shall  have  the  right  to  lie  heard  in  his  own 
behalf  before  such  action  is  taken  " 

Honieiinies  it  isahardpropostticmandaseriousooetobeabletodeteniiaiiewhetbsr 
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the  nurseryman  is  crooked  or  whether  the  people  who  ftccuse  him  are  trying  to  get 
something  for  nothing  when  they  say  imfair  dealings.  But  if  any  state  official  ¥rill 
report  to  our  secretary  any  nurseryman  who  ships  say  peach  with  nematode  roots 
and  will  not  adjust  the  matter  satisfactorily  to  all  concerned,  the  Association  will  try 
to  see  that  both  parties  have  a  satisfactory  adjustment. 

Codperation  is  the  order  of  the  day  and  we  want  to  help  you. 

Teach  your  inspectors  to  be  a  help  in  place  of  a  scare.  A  few  years  ago  the  nursery- 
men growing  fruit  trees  were  in  the  clutches  of  an  epidemic  ''the  jumps''  on  receipt 
of  a  postal  saying  the  inspector  would  arrive  on  a  given  date.  They  should  look  for 
seedlings  as  well  as  scale,  and  give  the  nurserymen  helpful  criticism,  in  order  that  they 
may  improve  their  methods. 


THE  GREEN   JAPANESE  BEETLE   QUARANTINE^ 

By  C.  H.  Hadley,  RiverUm,  N,  J. 

The  primary  purpose  of  any  insect  quarantine  is  the  prevention  of 
its  further  spread,  but  before  any  quarantine  can  be  imposed,  a  thor- 
ough study  of  the  insect  in  question  is  of  course  necessary,  with  par- 
ticular reference  to  the  conditions  which  may  cause,  aid,  or  restrict, 
directly  or  indirectly,  distribution  and  spread  of  the  insect.  Since  a 
discussion  of  the  green  Japanese  beetle  problem  as  a  whole  has  already 
been  given  at  these  meetings,  it  is  only  necessary  here  to  give  a  brief 
statement  of  the  conditions  which  necessitated  the  placing  of  this 
quarantine. 

It  is  known  that  the  green  Japanese  beetle  (Popillia  japonica  Newm.) 
was  accidentally  imported  into  BurUngton  County,  New  Jersey,  from 
Japan  sometime  previous  to  1916,  probably  as  a  grub  in  the  soil  about 
the  roots  of  perennial  plants.  It  was  discovered  during  the  month  of 
August,  1916,  by  inspectors  of  the  New  Jersey  State  Department  of 
Agriculture.  Observations  during  the  seasons  of  1917  and  1918  showed 
that  the  insect  was  capable  of  reproducing  at  an  amazing  rate,  and 
unless  soon  checked  would,  undoubtedly,  develop  into  a  pest  of  very 
considerable  importance.  It  was  further  ascertained  that  the  danger 
of  the  insect  being  carried  from  the  infested  territory  on  farm  produce, 
especially  green  or  sweet  corn,  was  very  great.  Accordingly  after 
necessary  pubhc  hearings  were  held,  quarantine  order  number  35, 
restricting  the  movement  of  green,  sweet  or  sugar  corn  interstate  from 
the  infested  districts,  was  pubhshed  by  the  Secretary  of  Agriculture, 
to  be  effective  June  1,  1919.  This  quarantine  was  shortly  after  sup- 
plemented by  a  similar  measure,  promulgated  by  the  Secretary  of 
Agriculture  of  the  state  of  New  Jersey,  regulating  the  intra-state 
movement  of  green  or  sweet  corn  from  the  infested  territory. 

The  territory  designated  as  the  area  under  quarantine  comprised  the 
townships  of  Delran,  Cinnaminson  and  Chester,  all  in  BurUngton 

^  Published  by  permission  of  Secretary  of  Agriculture. 
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County,  New  Jersey.  In  addition  to  this  territory,  the  intra-state 
quarantine  order  included  the  township  of  Palmyra  and  the  Borough 
of  Riverton  in  the  area  subject  to  quarantine.  The  regulations  also 
provided  for  the  thorough  cleaning  of  all  vehicles  employed  in  the  trans- 
portation of  this  product.  The  details  of  the  rules  and  regulations  of 
the  state  quarantine  order  were  identical  with  those  of  the  federal 
quarantine,  already  in  force,  and  their  enforcement  delegated  to  the 
representative  of  the  stale  already  attached  to  the  green  Japanese 
beetle  force.  In  effect,  the  representative  of  the  Federal  Horticultural 
Board  was  directly  responsible  for  the  enforcement  of  both  quarantine 
orders  without  further  distinction. 

In  enforcing  the  quarantine  regulations,  the  following  methods  of 
precedure  were  adopted.  Early  in  the  spring  of  1919,  a  questionaire, 
together  with  a  map  of  the  infested  territory  on  which  the  location  of 
the  farm  could  be  indicated,  and  a  copy  of  the  regulations,  were  sent 
to  every  resident  of  the  quarantined  area  who  owned  or  rented  five  or 
more  acres  of  land.  In  this  way  it  was  possible  to  determine  what 
farms  were  growing  sweet  com,  what  proportion  was  intended  for 
home  consumption  and  what  for  sale,  where  it  was  to  be  shipped,  loca- 
tion and  other  data  of  importance  in  carrying  out  the  provisions  of  the 
quarantine. 

This  territory  was  roughly  divided  into  three  districts,  (1)  including 
those  farms  within  the  quarantined  area,  but  well  outside  the  known 
limits  of  infestation;  (2)  those  farms  within  the  probable  limits  of 
infestation,  but  not  as  yet  actually  infested;  and  (3)  those  farms 
known  to  be  actually  infested. 

For  the  first  district,  ''blanket"  certificates  were  issued  to  each 
farmer  growing  green  or  sweet  corn  for  sale,  allowing  unrestricted  ship- 
ment of  their  product  up  to  August  15,  or  until  revoked  for  cause.  It 
was  expected  that  the  Umits  of  a  possible  spread  of  the  beetle  would  be 
known  by  that  time,  and  after  that  date  the  certificates  were  extended 
for  the  balance  of  the  season,  except  where  circumstances  did  not  war- 
rant such  action  for  individual  cases. 

For  the  second  district,  similar  ** blanket"  certificates  were  issued^ 
valid  until  July  25,  or  until  revoketi  for  cause.  It  was  anticipated  that 
by  that  time  the  outlying  points  of  infestation  would  be  definitely 
known.  After  that  date,  the  certificates  were  extended  if  circum- 
stances warranted:  otherwise  the  farm  in  question  automatically  fell 
in  the  third  classification. 

For  the  thini  district,  comprising  those  farms  known  to  be  infested 
in  greater  or  less  abundance,  no  ** blanket**  certificates  were  ii«9iued, 
but  actual  inspection  and  certification  of  e\*er>'  package  of  corn  was 
required  before  it  could  be  mov'ed  from  the  farm.    Throughout  this 
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locality,  the  practice  of  packing  green  corn  in  baskets  holding  five- 
eighths  of  a  bushel  (known  as  five-eighths  baskets)  is  almost  universal. 
The  usual  method  is  to  cut  or  pull  the  ears  in  the  field,  pile  them  in  a 
shaded  place  nearby,  and  then  p^ck  them  in  baskets  to  await  ship- 
ment. Occasionally  a  grower  has  a  packing  shed  or  house  in  which 
the  final  packing  is  done.  The  inspection  was  made  after  the  ears 
were  piled  and  before  packing.  The  inspector  examined  each  ear,  and 
in  the  case  of  suspicious  appearing  ears,  the*husk  was  torn  down.  It 
was  soon  learned  that  normal  ears,  on  which  the  husk  was  perfectly 
tight  and  the  silk  uninjured  in  any  way,  offered  no  concealment  for  the 
insect;  on  the  other  hand,  ears  with  a  loose  husk,  or  in  which  the  husk 
was  eaten  by  other  insects  (especially  by  ear  worm),  or  in  which  the 
silk  was  eaten  or  missing,  or  ears  in  which  the  husk  did  not  entirely 
cover  the  tip  of  the  cob,  or  ears  deformed  by  some  disease  or  other 
cause,  were  almost  invariably  the  ones  harboring  the  beetle.  Occa- 
sionally a  beetle  was  found  on  the  outside  of  the  husk  or  silk,  but  usu- 
ally any  of  the  insects  which  may  have  been  in  such  exposed  places  had 
been  knoched  off  in  the  handling  of  the  ears.  It  was  noticeable  that 
the  infested  ears  were  usually  found  early  in  the  morning;  apparently 
the  beetles  left  their  shelter  as  the  air  became  warmer. 

During  the  course  of  the  season,  something  over  23,000  baskets  of 
com  were  examined,  in  which  a  total  of  seventy-seven  (77)  beetles 
were  found,  in  practically  every  case  the  beetle  or  beetles  being  foimd 
beneath  the  husk.  The  corn  ear  worm  was  abundant  during  the  past 
season,  especially  on  the  earlier  varieties  of  green  corn,  and  often  their 
feeding  places  on  the  corn  furnished  hiding  places  for  the  beetles. 

In  the  opinion  of  those  engaged  in  the  green  Japanese  beetle  proj- 
ect, the  quarantine  has  been  abundantly  justified,  in  the  finding  of 
these  seventy-seven  beetles  which  would  otherwise  have  escaped  from 
the  infested  territory.  While  apparently  this  number  is  small  in  com- 
parison with  the  number  of  baskets  of  corn  examined,  these  relatively 
few  beetles  assume  a  much  greater  importance  when  the  amazingly 
rapid  rate  of  increase  of  which  this  species  is  capable,  is  considered. 
It  should  also  be  noted  that  in  every  case  in  which  the  shipments  were 
found  to  be  infested,  the  corn  was  destined  for  the  Philadelphia  market, 
from  there  perhaps  to  be  scattered  in  small  lots  to  points  further 
removed  from  the  present  infestation. 

All  shipments  of  green  corn  made  via  railroad  or  mail  were  also 
inspected  and  certified.  For  such  shipments,  special  forms  for  cer- 
tification were  required. 

Throughout  the  season,  as  opportunity  offered,  other  farm  products 
were  examined,  in  order  to  determine  to  what  extent  they  might  serve 
as  means  of  dispersing  the  insect.     The  methods  in  common  use  for 
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the  dispoeal  of  most  farm  products  from  this  (list riot  are  in  many  in- 
stances very  favorable  to  the  further  dispersal  of  the  beetles,  and  those 
in  charge  of  the  work  are  convinced  of  the  need  of  additional  quaran- 
tine measures,  to  remedy  this  situation.  Not  only  will  the  area  now 
subject  to  quarantine  need  to  be  very  considerably  enlarged,  but  it 
seems  probable  also  that  the  shipment  of  practically  all  outdoor  grown 
farm  products  will  have  to  be  subject  to  quarantine  regulations.  A 
revised  quarantine  measure  is  now  being  drawn  up,  which  we  believe 
will  fully  and  adequately  cover  all  phases  of  the  situation,  so  that  the 
chances  of  further  spread  by  this  means  will  be  reduced  to  the  \'ery 
minimum. 


At  3.40  p.  m.,  the  meeting  of  the  Association  wa.^  callcnl  to  order. 

President  W.  (\  O'Kane:  We  will  resume  the  program  and  the 
next  paper  is  **A  Preliminary'  Report  on  the  Tne  of  Sodium  C^yanide 
for  the  Control  of  the  Peach  Borer/*  by  Alvah  Peterson. 

A  PRSUMraARY  REPORT  ON  THE  USE  OF  SODIUM  CYANIDE 

FOR  THE  CONTROL  OF  THE  PEACH-TREE  BORER 

(SANNINOIDEA  EXITIOSA  SAY) 

By  .\lvah  Petcrsun,  Attisiani  EniomologitU,  Setr  Jer$ey  AgntuUural  Experimeni 

Station 

Introduction 

For  two  seasons  we  have  l)een  studying  the  response  of  the  peach-tree 
borer  and  peach  trees  to  so<iium  cyanide.  In  1910.  Mr.  M.  A.  Blake 
and  Mr.  C\  H.  Connors,  of  the  New  Jersey  Agricultural  Experiment 
Station,  start €*<i  a  few  experiments  with  siMlium  cyanide.  They  found 
that  strengths  up  to  and  including  one  ounce  to  one  gallon  of  water 
did  not  injure  the  trees.  On  the  basis  of  their  results  one  peach  grower 
in  New  Jersey,  who  has  3.(K)0  six->'ear-ohi  trees  locateti  on  silt  loam  soil, 
has  treateti  his  orchard  for  three  seasons  with  MMiium  cyanide.  He 
applies  three  quarters  ounce  to  one  gallon  of  water  to  each  tree  in 
September  or  ( )ctol)er.  During  the  past  season  one  ounce  of  dr>'  scMlium 
c>'anide  per  tree  was  applicni.  This  orchard  today  is  in  excellent  con- 
dition and  the  peach  Iwrers  lia\*e  been  greatly  reduceil. 

In  exp(*rimenting  with  poisonous  gaM*s  or  materials  for  the  control 
of  the  peach-tree  Iwrer  some  of  the  im|iortant  |M)ints  tti  consider  are 
the  site  and  location  of  the  larvae  in  the  tree,  the  agi*  and  condition  of 
the  tree,  the  time  and  method  of  application,  the  |)enetrative  and  last- 
ing quality  of  the  poison  in  the  soil  and  the  ph>'sical  and  chemical 
properties  of  the  soil,  particularly  its  temperature  and  water  holdiiig 
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capacity.   Many  of  the  above  phases  of  the  problem  are  closely  related  ^ 
consequently  it  is  by  no  means  a  simple  one. 

Method  of  Application 

The  granulated  or  liquid  sodium  cyanide  was  placed  in  a  shallow- 
trench  (2  to  4  inches  deep)  about  the  base  of  the  peach  tree.  After  the 
poison  was  applied  the  soil  was  piled  up  about  the  tree  to  a  height  of 
6  to  10  inches  and  then  tramped  down  with  a  hoe.  In  the  liquid  treat- 
ments (sodium  cyanide  dissolved  in  water)  the  solution  was  permitted 
to  partially  soak  into  the  ground  before  the  dirt  was  piled  about  the 
tree.  When  the  dry  granular  sodium  cyanide  was  used  it  was  evenly 
distributed  in  the  trench  and  not  permitted  to  come  directly  in  con- 
tact with  the  tree. 

Response  of  the  Labvae  to  Sodium  Cyanide 

What  is  the  minimum  dosage  which  will  kill  a  sufficient  number  of 
larvae  to  be  a  practical  control  (Tables  I  to  II)?  In  this  preliminary 
report  three  typical  experiments  will  be  discussed.  These  are  taken 
from  a  number  of  experiments  conducted  under  varying  conditions  in 
eight  orchards  throughout  New  Jersey.  Table  I  shows  the  results  ob- 
tained at  Clementon,  N.  J.,  early  in  November,  1918,  where  experi- 
ments were  conducted  imder  two  soil  conditions,  a  light  sandy  soil 
and  a  gravel  loam  soil.  In  these  experiments  the  percentage  of  kill  is 
based  on  an  actual  count  of  the  dead  and  living  larvae  found  in  the 
treated  trees.  The  percentage  of  dead  larvae  is  probably  greater  than 
indicated,  because  in  '* worming*'  the  trees  one  cannot  be  sure  that  all 
of  the  dead  larvae  have  been  found.  A  dead  larva  gives  no  indication 
of  its  presence  in  a  tree  while  a  hving  larvae  does.  To  remove  all  of 
the  dead  borers  would  require  severe  cutting  of  the  trees. 

Table  II  shows  the  results  obtained  at  Clementon,  N.  J.,  in  May, 
1919.  The  percentage  of  reduction  in  the  infestation  is  very  similar 
to  that  obtained  early  in  November,  1918.     In  this  table  the  per- 

Tablb  I.     The  Efpbct  of  Sodium  Ctanide  on  Peach-Treb  Borers  (per  Tree)  Present  in  Nnvs- 
Ybar-Old-Trbes  (Five  Trees  in  Each  Plot)  in  November,  1918,  at  Clementon.  N.  J. 


Series 

Treatment 

Living  larve 
per  tree 

Dead  larvas 
per  tree 

Total  larvs 
per  tree 

Percentage 
killed 

1 
2 
3 
4 

5 
6 

7 

i  oi.  to  1  gal. 

1  oi.  to  1  gal. 

Check 

1  OS.  to  1  gal. 

U  oi.  to  1  gal. 

1    Of.   dry 

Check 

1.6 

.4 

10.6 

1.2 
.4 
.8 

5.0 

3.4 
5.6 

0 
3.6 
6.4 
2.8 

0 

5.0 
6.0 
10.6 
4.8 
6.8 
3.6 
5.0 

68% 
93% 

75% 
94% 
77% 

Series  1-3  in  sandy  soil. 
Series  4-7  in  gravel  loam  soil. 
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Tamim  1 1.    THt  Ewrmer  or  Sooimi  Ctajtidb  o»  Peacb-Tbbb  Bobbsb  (rsa  Tbsb)  Pbbbbjtt  nr  Nar»- 
Ybab-Olo  Tbbbb  im  Mat.  1010.  at  Clbmbmtom.  N.  J. 


TrMtflMot 


iMrrm  pw  %nm  (bUtv)       Reduction  (jwffe«ttto«i) 


A 
B 
C 
D 
£ 


1  OS.  to  1  ■»]. 

1)  OS.  to  1  fBl. 

1  OB.  dry 


1.0 
0.0 
1.0 
0  0 
ft  0 


8«rM«  A-E  in  gr«T«l  loBm  boU. 


centage  of  kill  is  based  on  a  compaiison  of  the  number  of  living  larvs 
removed  from  the  treated  and  check  trees.  Heavily  infested  trees 
were  chosen  for  these  experiments. 


lOfc 


lfe-!)JtL 


Trtfttmtiit 


Chfdv 


■  <i  y  y 


C^ftK 


log  -ly^L 


^^•ftk 


Ji»t 


fo*-^^| 


Rtdiiclioii 


Ufc 


/o 


ai 


¥7 


4J 


5^;c 


4^ 


Kytsx 


^ 


Table  III.  The  effect  of  todium  rymnide  on  the  total  number  of  lanm  found 
in  the  thrw  tones  of  trees  (8  yeara  old).  Oct.  1.  1919,  Middletown,  N.  J.  Sandy 
loam  BoU.    Ten  trees  in  each  plot. 

Table  III  shows  the  results  obtained  October  1,  1919,  at  Middle- 
town.  N.  J.  Twenty  heaWly  infested  trees  were  selected  and  treated 
in  this  8e\Trely  infested  orchard,  ten  trees  with  one  ounce  of  sodium 
cyanide  dissolved  in  one  gallon  of  water  for  each  tree  and  ten  trees  with 
one  ounce  of  dr>'  sodium  cyanide  sprinkled  in  r^hallow  trench  about 
each  tree.  When  the  larvie  were  removed,  their oondition^siie  and  loca- 
tion in  the  tree  was  noted.  The  diagram  shows  the  tree  divided  into 
three  tones,  the  top  or  above  ground  tone  extending  from  one  inch 
above  the  soil  level  upwards  and  the  bottom  or  below  ground  sone 
extending  from  one  inch  below  ground  downwards  to  and  including 
the  base  of  the  large  roots.  The  intermediate  sone,  where  the  greateal 
concentration  of  larva  was  found,  may  be  called  the  soil  level  sone. 
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The  one  ounce  treatments  reduced  the  living  larvse  85  to  91  per  cent 
in  the  soil  level  and  below  ground  zones  while  above  ground  the  sodium 
cyanide  was  not  very  effective.  The  dry  sodium  cyanide  did  not 
materially  effect  the  larvse  above  ground  while  the  liquid  sodium 
cyanide  apparently  did  (55  per  cent).  This  difference  may  be  due  to 
the  fact  that  in  applying  the  liquid  sodium  cyanide  the  poison  was 
poured  against  the  tree  above  ground.  It  is  probable  that  a  greater 
percentage  of  kill  above  ground  would  have  resulted  with  the  dry 
sodium  cyanide  if  it  had  been  sprinkled  about  the  tree  at  soil  level  and 
not  placed  in  a  trough  2  to  4  inches  deep. 

The  size  of  the  larvse. is  not  recorded  in  the  tables,  but  our  records 
show  that  small  larvse  are  killed  more  readily  than  larger  ones.  This 
may  be  due  to  the  fact  that  the  small  larvse  are  usually  located  near 
the  outer  surface  of  the  trunk  while  the  large  ones  may  be  deeply 
embedded  in  the  tree.  In  early  autumn  the  majority  of  the  larvse 
are  small  and  located  near  the  outside  of  the  tree.  This  points  to  the 
conclusion  that  the  best  time  of  the  year  to  kill  the  borers  is  during 
September  or  early  in  October. 

Response  of  the  Peach  Trees  to  Sodium  Cyanide 
What  is  the  maximum  dosage  peach  trees  of  var3dng  ages  will  stand? 
In  Tables  IV  and  V  a  few  of  the  typical  and  unusual  results  are  recorded 
from  various  orchards.  Table  IV  shows  the  results  obtained  with 
eight-  and  nine-year-old  trees.  Two  and  three  ounce  treatments 
killed  or  injured  many  of  the  trees  when  appUcations  were  made  in 
May  and  June.  Similar  applications  made  in  October  gave  the  same 
results.  When  one  and  one  half  ounces  and  one  ounce  treatments  to  a 
gallon  of  water  were  applied  in  November,  1918,  to  eight-year-old 
trees  in  a  gravel  loam  soil  all  of  the  trees  died  which  received  one  and 
one  half  ounces  and  20  per  cent  died  which  received  one  ounce.  A  one 
ounce  dry  sodium  cyanide  treatment  was  made  at  the  same  time  and 
no  tree  was  seriously  injured.     In  the  same  orchard  a  number  of 

Table  IV.    Thb  Effect  of  Sodium  Ctanidb  on  Peach  Trees  Eight  and  Nine  Years  or  Age, 

lQlg-19 


Treatment 

Date 

SoU 

Normal  trees 

Injured  trees 

Dead  trees 

i  oi.  to  1  gal. 

Oct.   29,  '18 

Sandy 

5 

0 

0 

1  ox.  to  1  gal. 

Oct.   29,  '18 

Sandy 

5 

0 

0 

1  OS.  to  1  gal. 

Nov.  10,  '18 

Gravel  loam 

4 

0 

1 

U  oi.  to  1  gal. 

Nov.  10.  '18 

Gravel  loam 

0 

0 

5 

1  OS.  dry 

Nov.  10,  '18 

Gravel  loam 

5 

0 

0 

1  OS.  to  1  gal. 

May  15,  '19 

Gravel  loam 

3 

0 

0 

li  OI.  to  1  gal. 

May  15,  '19 

Gravel  loam 

3 

0 

0 

1  OI.  dry 

May  15,   19 

Gravel  loam 

3 

0 

0 

IJ  o«.  dry 
2  o«.  dry 

May  15,  '19 

Gravel  loam 

3 

0 

0 

May  15,  '19 

Sandy 

1 

2 

0 

3  OS.  dry 

May  15,  '19 

Sandy 

3 

0 

0 

3  o«.  dry 

June    7,  '19 

0 

0 

5 
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trees  were  treated  during  May,  and  June.  1919,  and  September,  1918, 
with  one  half  and  one  ounce  and  they  were  not  affected.  It  is  probable 
that  November  is  too  late  in  the  year  to  safely  treat  trees  with  NaCN, 
particularly  when  applied  in  liquid  form.  In  all  our  experiments  with 
sodium  cyanide  a  one  ounce  treatment  (liquid  or  granular  form)  has 
not  seriously  injured  or  killed  five-  to  ten-year-old  trees  when  applied 
in  May,  Juno,  iSoptemlx»r,  or  October. 


Tasu  v. 


Tbb  EmcT  or  flooiun  Ctamidb  on  Pbacm  Tbbu  Two  to  Focb  Ybas*  or  Aos. 

1017-10 


Tn'ftfmrnl 

IMK                        ^1                  ^ 

IfMB 

Irvm 

= 

•  dt  ttrr 

•  ai  dry 

June    4.    Ill     ^      H«tidMro 

» 

i 

iuw    4,    II*     , 

a 

1 

i*t  to  1  sU 

J*Ilr2EI,    17 

"' 

J 

n 

<Jl    to  1  i»| 

Jm^  U.    17 

laj  n.  17 

3 

11 

t»i   lt»  1  «M 

3 

1 

iTo*  tia«B] 

JttlylJJ,   17 

1          3 

0 

1  .Ii   in  1  ■»! 

iulfXI.   17 

% 

CI 

1  U«    t'l  t  «>l 

lii^rZi.M                    ■             i           4 

0 

I  111   l«i  1  «kt 

Inly  33,    IT     .                             '           f 

0 

I  i«i   til  1  «d 

Julr  :£il,    17                                             * 

I 

t 

•T^«M  in  this  (irrhani  iMnldlrtown.  S.  J  )  tewrvly  iigur«d  by  wint^  ktU  (1917-18). 

Table  V  shows  the  results  of  a  few  experiments  with  two-  to  four^ 
year-old  tn*es.  The  results  indicate  that  healthy  trees  will  stand  one 
half  to  three  quarters  ounce  of  sodium  cyanide  without  injury.  Trees 
that  have  been  weakened  by  winter  kill  or  heavily  infested  with  borers 
may  be  injure<i  or  killed  by  these  strengths. 

When  soiiium  cyanide  injures  the  trees  the  leaves  and  fruit  wilt.  The 
leaves  gradually  turn  yellow  and  drop  off.  The  behavior  of  an  injured 
tree  is  somewhat  similar  to  trees  injured  by  drought.  Injur\',  due  to 
applications  ma<ie  during  May  and  June,  usually  makes  its  appearance 
a  we(*k  or  two  after  the  material  is  applie<l.  In  some  instances  the 
injur>'  may  not  show  for  several  weeks.  Tre<*s  injure<l  by  heav>'  doses 
of  MKlium  cyanide  in  Septeml)er.  ()ctol>er.  or  Noveml)er,  do  not  always 
show  their  iiijunui  condition  at  the  time  the  leaves  and  flowers  appear 
the  following  seas<iii.  The  trees  may  give  rise  to  nonnal  leaves  and 
flowers  and  then  later  in  the  sf*as(m  (June  and  July)  the  leaves  and  fruit 
may  show  a  wilted  conditicm.  This  wilted  condition  may  exist  several 
weeks  befon»  the  tn^es  die. 

Sodium  Cyanide  in  the  Soil 

So  far  as  known  the  peach-tree  borers  are  killeti  by  the  fumes  arising 
from  the  wKiiuin  cyanide.  The  salt  undergoes  rapid  decomposition 
after  it  is  placed  in  the  soil.  One  cannot  detect  an  odor  of  cyanide  in 
the  soil  three  weeks  after  a  one  ounce  application  has  been  made  and  a 
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chemical  analysis  will  only  show  a  trace.  In  five  weeks  a  chemical 
analysis  of  the  soil  fails  to  show  a  trace  of  cyanide.  When  two  or 
three  ounce  treatments  have  been  made  a  faint  trace  of  cyanide 
(chemical  analysis)  will  exist  in  the  soil  adjacent  to  the  tree  five  weeks 
after  the  applications  have  been  made.  It  was  also  observed  that 
sodium  cyanide  disappears  sooner  in  liquid  treatments  than  when  the 
dry  granular  material  was  used. 

The  physical  and  chemical  consistency  of  the  soil  has  some  bearing 
upon  the  use  of  poisonous  gases  for  the  control  of  the  peach  borer,  but 
its  importance  (when  using  sodium  cyanide)  has  not  been  thoroughly 
worked  out.  Our  experiments  show  that  one  ounce  treatments  produce 
a  greater  percentage  of  dead  larvse  when  the  trees  are  situated  in  light 
sandy  soils  than  when  located  in  heavy  soils.  This  may  be  due  to  the 
fact  that  the  gas  penetrates  light  soils  more  rapidly  and  to  a  greater 
distance  than  heavy  soils.  Heavy  soils  are  usually  water  laden  and 
this  may  prevent  a  rapid  and  thorough  distribution  of  the  gas.  The 
water  holding  capacity  of  a  soil  may  prove  to  be  an  important  factor 
in  the  use  of  sodium  cyanide  and  other  poisonous  gases. 

Time  of  Application 
The  time  of  application  is  important.  Our  results  show  that  appli- 
cations in  May,  June,  September,  and  October,  give  the  best  results 
in  killing  the  larvse  and  is  the  safest  for  the  tree.  As  yet  the  results  do 
not  conclusively  show  which  of  these  months  is  the  best;  however,  I 
am  of  the  opinion  that  the  last  week*  in  September  or  the  first  week  in 
October  will  probably  be  the  best  time  in  New  Jersey.  At  this  time 
all  of  the  eggs  have  hatched  and  the  majority  of  the  young  larvse  will 
be  found  on  the  outside  of  the  tree  or  just  beneath  the  outer  surface 
of  the  bark. 

Summary 

Sodium  cyanide  is  a  very  poisonous  substance;  consequently  one 
must  use  extreme  care  in  making  appUcations.  On  account  of  the 
poisonous  nature  of  sodium  cyanide  it  is  doubtful  if  anyone  would 
deem  it  wise  to  make  a  general  recommendation  to  peach  growers  for 
its  use. 

From  a  scientific  standpoint  it  has  been  interesting  to  note  its  in- 
fluence on  the  larvse  and  the  peach  trees.  The  results  obtained  may 
give  us  some  information  on  the  use  of  other  substance  such  as  para- 
dichlorobenzene.  During  1919  we  used  paradichlorobenzene  in  two 
orchards,  but  our  experiments  to  date  are  not  sufficiently  extensive  or 
conclusive  to  give  the  results  at  this  time. 

One  ounce  treatments  (Uquid  or  granular  form)  of  sodium  cyanide 
will  kill  75  to  90  per  cent  of  the  larvse  in  five-  to  ten-year-old  trees. 
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The  granular  or  dry  sodium  cyanide  is  just  as  eflident  as  the  liquid 
(one  ounce  to  one  gallon  of  water)  and  much  easier  to  apply.  One 
half  ounce  and  in  many  cases  three  fourths  ounce  treatments  for  five- 
to  ten-year-old  trees  will  not  kill  a  sufficient  number  of  larve  to 
constitute  a  practical  control. 

Vigorously  gromng  peach  trees  five  to  ten  years  of  age  have  not  been 
injured  by  one  ounce  treatments  when  the  applications  were  made  in 
May,  June»  September,  or  October.  Also  heidthy  trees  two  to  four 
years  of  age  have  not  been  injured  by  one  half  ounce  treatments. 
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Mr.  O.  I.  Snapp:  I  would  like  to  ask  Mr.  Peterson  how  close  to 
the  tree  trunk  the  material  was  placed? 

Mr.  Alvah  Peterson:  In  the  liquid  treatments,  a  trough  was 
dug  about  the  tree  two  to  four  inches  deep;  the  liquid  was  poured 
into  the  trough  so  that  it  came  in  contact  with  the  tree.  In  the  dry 
treatment  fine,  granular  sodium  cyanide  was  used.  This  was  sprinkled 
in  the  trough  about  the  tree.  The  majority  of  the  sodium  cyanide 
would  be  an  inch  or  two  away  from  the  tree. 

Mr.  G.  G.  Becker:  In  order  to  get  a  little  more  definitely  at  the 
direct  state  of  application,  I  would  like  Mr.  Peterson  to  tell  us  about 
the  time  of  emergence  of  the  moth  in  New  Jersey,  and  whether  the 
applications  were  used  then  or  not. 

Mr.  Alvah  Peterson:  For  three  seasons  we  ha\'e  been  studying 
the  |)each-tree  borer;  the  first  year  was  devoted  largely  to  a  life  his- 
tor>'  study  in  New  Jersey  and  also  a  preliminary'  study  of  various 
methods  of  control.  We  find  that  the  majority  of  adults  emerge  in 
August.  They  start  to  come  out  about  June  15  and  some  may  be 
found  as  late  as  September  15th,  but  the  greatest  number  come  out 
the  first  two  weeks  in  August.  I  have  found  eggs  on  ttMiees  as 
late  as  September  20th. 

We  made  applications  in  May,  June,  September,  October  and 
November.  I  am  of  the  opinion  that  in  using  a  toxic  gas  for  killing 
the  peach-tree  borer,  it  would  be  ad\'i5able  to  make  the  applicatioo 
late  in  September  or  early  in  October.  I  would  not  put  it  off  too  late 
in  the  season  due  to  the  fact  that  the  soil  becomes  cold  and  the  larv« 
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are  less  active;  consequently,  they  are  not  as  easily  killed,  and  further- 
more the  poisonous  material  may  also  have  some  eflfect  on  the  peach 
trees. 

President  W.  C.  O'Kane:  The  next  paper  is  "Dust  versus  Spray 
for  the  Control  of  Sour  Cherry  Pests  in  Pennsylvania,*'  by  J.  G.  Sanders 
and  D.  M.  De  Long. 

DUST  VERSUS   SPRAY  FOR   CONTROL   OF  SOTJR   CH£RRY 
PESTS  IN  PENNSYLVANIA 

By  J.  G.  Sanders  and  D.  M.  DeLong,  Harrisburg^  Pa, 

The  northern  portion  of  Erie  County,  Pa.,  contains  approximately 
ten  thousand  acres  of  fruit  orchards  and  vineyards.  In  this  area  the 
growing  and  marketing  of  sour  cherries  is  a  considerable  factor.  Due 
to  local  conditions  adjacent  to  Lake  Erie,  the  usual  pests  affecting  sour 
cherry,  such  as  curculio,  slug  and  leaf  spot  disease,  are  more  or  less 
destructive,  varying  considerably  from  year  to  year.  In  this  Lake 
area,  as  was  noted  in  similar  conditions  in  Wisconsin,  the  cherry  slug  is 
unusually  destructive  throughout  a  strip  four  to  five  miles  in  width — 
adjacent  to  the  Lake. 

The  damage  from  curculio,  slug  and  leaf  spot  was  exceptionally 
serious  in  1918,  and  following  requests  for  help  from  the  growers,  a 
series  of  experiments  was  carried  on  during  the  summer  of  1919  to 
determine  the  relative  value  of  dust  and  spray  mixtures  for  pest  con- 
trol. Sour  cherry  trees  six  years  of  age,  comprising  four  blocks,  12 
trees  in  width  and  34  in  length — with  a  check  plot  3  by  12  trees,  were 
selected  at  one  end  of  a  large  cherry  orchard.  The  test  plots  were 
bounded  by  vineyards  on  the  east,  north  and  west,  while  the  continua- 
tion of  the  orchard  was  to  the  southward.  The  remainder  of  the 
orchard — not  included  in  the  test — was  sprayed  three  times  by  the 
owner  with  commercial  lime-sulfur  solution,  1  to  40.  The  prevaiUng 
winds  in  this  section  are  from  the  southeast,  blowing  diagonally  from 
the  check  and  the  remainder  of  the  orchard,  across  the  treated  plots. 

It  will  be  noted  that  the  first  plot  was  treated  with  Bordeaux  mixture, 
3-3-50,  with  1  pound  of  arsenate  of  lead  added;  the  next  plot  was 
treated  with  hydrated  Ume,  sulfur  and  arsenate  of  lead  dust,  50-45-5; 
the  next  with  lime-sulfur  spray,  1  to  40;  and  the  next  with  sulfur- 
arsenate  of  lead  dust  90-10.  AppUcations  to  all  test  plots  were  made 
first  on  May  31,  1919,  after  the  petals  had  fallen;  second  on  June  13; 
and  third  on  July  19,  just  after  the  fruit  picking.  No  dormant  spray 
had  been  appUed  to  any  block  of  this  orchard. 

The  advantages  of  the  dust  over  the  spray — from  the  standpoint  of 
application — are  evident  in  that  the  time  of  application  alone,  dis- 
regarding the  time  required  for  mixing,  was  more  than  double  in  the 
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case  of  the  wpt  spray;  also,  in  dusting  one  horse  and  two  men  required 
only  half  the  time  necessary  in  applying  the  wet  spray  with  the  aid  of 
two  horses  and  three  men.  The  only  disadvantage  noted  is  that 
certain  undesirable  conditions  of  wind  sometimes  require  a  delay,  and 
consequent  loss  of  time. 

Reference  to  the  accompanying  table  shows  very  decided  results 
secured  by  the  application  of  all  the  treatments  as  compared  with  the 
check  or  untreate<i  plot,  but  attention  should  be  called  to  the  counts 
of  curculio  damage  in  the  check  plot,  which  were  much  below  the  actual 
damage  because  of  the  previous  falling  of  injured  fruit;  and  it  should  be 
stated  that  the  injury  to  treated  plots,  and  consequent  falling  of  fruit, 
was  very  slight.  The  records  of  curculio  and  slug  damage  were  made 
from  examination  on  June  19,  just  as  the  fruit  was  beginning  to  ripen. 
The  examinations  for  leaf  spot  injury  were  made  on  September  19, 
three  months  later.  Attention  is  called  to  the  almost  perfect  control 
of  slug  and  curculio  on  the  treated  plots  as  compared  with  the  untreated 
plots.  There  was  some  brown  rot  apparent  in  the  treated  plots,  but 
markedly  less  than  in  the  checks. 
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Little  falling  of  leaves,  and  scarcely  any  spotting,  on  treated  ploU 
was  mitiMl  l>efore  the  first  week  of  Septemlwr.  Later  on — September 
l(hh--the  falling  of  leaves  on  check  plots  was  estimated  at  60  to  65 
per  cent,  and  practicall/  all  the  remaining  foliage  was  badly  spotted. 
On  the  treate<l  plots,  Bordeaux  mixture  showed  at  this  date  30  to  40 
per  cent  fall;  Ume,  sulfur  and  arsenate  of  lead  dust.  50-45-5,  showed 
35  to  45  per  cent  fall;  lime-sulfur  spray,  25  per  cent  spotted  and  little 
falling;  while  sulfur  and  arsenate  of  lead  dust.  90-10,  showed  about  25 
per  cent  spotting  and  no  falling  of  leaves. 

It  is  proposed  to  continue  these  experiments  in  the  summer  of  1920» 
but  it  would  seem  that  conclusions  from  this  summer's  work  would 


210  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  [Vol.  13 

favor  the  sulfur-arsenate  of  lead  dust  on  account  of  the  rapidity  and 
ease  of  application  and  the  high  efficiency  in  control  of  curculio,  slug 
and  leaf  spot. 

Mr.  E.  G.  Kelly:  Were  the  cherries  counted  only  those  infested 
with  larvflB  or  also  those  punctured? 

Mr.  J.  G.  Sanders:  Both  larval  infested  and  punctured  were 
counted  together  in  estimating  percentage. 

Mr.  O.  I.  Snapp:  I  would  like  to  ask  Mr.  Sanders  if  he  experienced 
any  difficidty  in  getting  90  per  cent  sidphur  on  the  trees.  In  our 
experience  in  Mississippi,  we  have  had  some  difficidty. 

Mr.  J.  G.  Sanders:  We  had  no  difficidty  in  completely  surround- 
ing and  enshrouding  the  trees  in  a  cloud  of  sulphur.  In  fact,  it  floated 
to  four  or  five  rows  of  trees  in  a  very  slight  wind. 

Mr.  O.  I.  Snapp:  I  thought  that  the  fact  that  so  much^^ulphur 
was  used  would  make  it  too  heavy. 

Mr.  J.  G.  Sanders:  We  have  never  experienced  any  such  trouble 
either  in  this  case  or  in  spra3dng  or  dusting  peaches  or  apples.  If 
you  have  sufficient  power,  you  can  project  the  dust  to  a  very  consider- 
able distance. 

Mr.  O.  I.  Snapp:    Did  you  use  a  Niagara  machine? 

Mr.  J.  G.  Sanders:  We  used  a  Niagara  outfit  with  a  3^  or  4 
engine. 

Mr.  E.  G.  Kelly:    Were  you  using  ground  sulphur? 

Mr.  J.  G.  Sanders:    The  finest  we  could  get. 

Mr.  E.  G.  Kelly:    Did  the  dew  have  any  eflfect  upon  that? 

Mr.  J.  G.  Sanders:    No. 

Mr.  0.  I.  Snapp:    On  what  date  did  you  spray? 

Mr.  J.  G.  Sanders:  First  on  May  31st  after  the  petals  had  fallen; 
second  on  June  13th;  third  on  July  19th  just  after  they  had  picked 
the  fruit.  The  application  on  the  19th  of  July  after  picking  the  fruit 
was  the  one  that  was  intended  for  the  leaf  spot  control.  It  resulted 
in  thorough  control  work,  the  leaves  being  retained  on  the  trees  as  you 
saw  in  some  of  the  photographs. 

By  vote  of  the  Association  the  paper  entitled  ''Distribution  of  the 
Oriental  Moth,"  by  H.  T.  Fernald,  was  read  by  the  Secretary. 

TEN  YEARS  OF  THE  ORIENTAL  MOTH 

By  H.  T.  Fernald,  Amfierstf  Mass. 

In  January,  1907,  a  bulletin  on  the  Oriental  moth  issued  by  the 
Massachusetts  Experiment  Station  contained  a  map  showing  the 
approximate  area  then  occupied  by  the  insect.  At  that  time  the  area 
was  described  as  ''very  irregidar  in  form,  but  as  a  whole  extends  farther 
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southwest  from  the  probable  center  of  infestation  than  in  any  other 
direction,  and  the  longest  distances  in  the  territory  are  almost  two 
miles  in  a  northeast,  southwest  direction,  by  a  mile  and  a  half  at  right 
angles  to  this. 

During  the  winter  of  1916-17,  through  the  kindness  of  Mr.  L.  H. 
Taylor,  one  of  the  deputy  state  nursery  inspectors,  this  territory  was 
scouted,  with  a  view  of  learning  how  far  the  Oriental  moth  had  spread 
in  ten  years.  It  was  found  that  the  territory  then  occupied  by  the 
insect,  though  still  very  irregular  in  outline,  was  nearly  four  miles  in 
length,  and  nearly  three  miles  in  width  at  its  widest  point,  and  with 
an  average  width  of  nearly  two  miles. 

The  insect  has  now  reached  the  ocean  on  the  east  and  has  extended 
its  distribution  farthest  to  the  south  and  southeast  from  its  center, 
though  also  somewhat  to  the  north.  It  has  hardly  spread  at  all  to  the 
west,  for  some  reason  not  at  present  apparent. 

For  a  numl)er  of  years  the  writer  tried  without  success  to  obtain  a 
parasite  of  the  Oriental  moth,  which  had  been  recorded  as  attacking  it 
in  (*hina.  Finally,  through  the  kind  assistance  of  M.  TAbb^  J.  de 
Joannis  of  Paris,  the  cooperation  of  M.  Gaudissart  of  Tientsin, 
China,  was  obtained,  and  in  1917  shipments  of  parasitised  cocoons  cl 
the  Oriental  moth  were  received,  followed  by  others  up  to  the  present 
time.  These  parasites  were  breti  out  in  the  laboratory  of  the  Maasa- 
chui«etts  Agricultural  College  and  liberated  in  the  infested  territory. 

The  small  nunil)er  of  parasites  received  in  the  earlier  shipments  made 
the  recovers'  of  the  insect  doubtful  even  if  it  established  itself,  but 
later  consignments  in  1918  increased  the  chances  of  recovery,  and  a 
collection  of  Oriental  moth  cocoons  made  in  the  infested  area  in  March, 
1919,  showed  that  about  6  per  cent  had  been  parasitised  by  the  im- 
(Kifted  enemy.    This  is  an  encouraging  showing. 

The  parasite  is  a  (-hr>'sid,  Chryma  shanghaiensis  Walk.,  a  very 
n*presentative  meml^er  of  the  family,  about  half  an  inch  long  when 
adult.  Apparently  it  does  not  attack  the  larvw  but  is  a  pupal  parasitet 
ami  herein  han  been  the  chief  difficulty  in  colonising  it  thus  far.  for  the 
adult  tends  to  emerge  while  its  host  is  a  larva  about  half-grown,  and 
by  the  time  pupation  occurs,  the  weather  is  often  so  cold  that  the 
parasite  becomes  sluggish.  Attempts  will  be  made  in  1920  to  hold 
back  the  emergence  of  the  parasites,  by  cold  storage,  until  near  the 
pupation  time  of  the  host,  and  then,  if  reasonably  warm  weather  comes, 
the  chances  of  a  larger  amount  of  parasitism  shoukl  be  greatly  in- 
creased. Further  studies  on  the  life  and  habits  of  the  (*hr>-sis  are  now 
being  carried  on. 

So  far  as  the  writer  has  been  able  to  learn,  this  is  the  only  case  known 
where  a  Chrysis  is  parasitic  on  a  lepidopteron,  but  no  evidenee  hae 
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thus  far  been  obtained  to  support  Sharp's  suggestion  that  it  is  really 
parasitic  on  some  hymenopterous  parasite  present,  rather  than  on  the 
Oriental  moth  itself. 


By  vote  of  the  Association,  an  abstract  of  the  paper  by  C.  R.  Crosby 
and  R.  G.  Palmer,  entitled  "Some  Results  of  the  Special  Spray  Service 
Conducted  in  New  York  State,''  was  presented  by  Dr.  Felt. 

THE  ORGANIZATION  OF  A  SPECIAL  SPRAY  SERVICE  IN 
NEW  YORK  STATE 

By  C.  R.  Crosby  and  R.  G.  Palmer 

It  is  becoming  increasingly  apparent  that  to  be  most  effective 
demonstration  work  in  the  control  of  insect  pests  and  plant  diseases 
should  be  conducted  for  the  most  part  on  the  basis  of  a  seasonal  pro-  ' 
gram  of  treatment  and  not  by  demonstrating  the  control  of  any  single 
disease  or  pest  nor  by  isolated  tests  of  spray  materials  or  methods  of 
application.  The  object  of  this  kind  of  demonstration  work  is  to 
show  the  value  of  the  approved  seasonal  program  of  treatment  as 
adapted  to  local  conditions  and  to  the  weather  prevalent  during  the 
season,  and  to  teach  the  growers  the  most  effective  and  economical 
method  of  protecting  their  crops  from  insect  pests  and  plant  diseases. 
Both  from  an  educational  and  financial  standpoint  demonstrations 
conducted  in  accordance  with  the  seasonal  program  are  of  greater 
value  not  only  to  the  individual  but  also  to  the  county  as  a  whole. 
Efficiency  requires  that  the  work  be  done  with  an  organized  group  of 
growers  rather  than  with  individuals.  In  order  to  achieve  this  result 
it  is  necessary  that  sound  expert  advice  be  available  and  that  the  neces- 
sary information  be  placed  in  the  hands  of  the  growers  at  the  time  when 
it  will  be  of  most  use  to  them.  In  an  attempt  to  meet  these  require- 
ments we  have  in  New  York  state  worked  out  a  plan  of  cooperation 
between  the  College  of  Agriculture  and  the  County  Farm  Bureau 
Associations  whereby  a  special  field  assistant  is  stationed  in  the  county 
during  the  growing  season  and  conducts  the  work  under  the  supervision 
of  the  Departments  of  Entomology  and  Plant  Patholog>\ 

Our  present  system  of  conducting  this  work  is  based  on  the  plan  of 
organization  and  cooperation  used  during  the  war  to  increase  crop 
production  by  preventing  losses  from  diseases  and  insects.  At  the 
outbreak  of  the  war  the  New  York  state  legislature  passed  a  law  estab- 
lishing a  State  Food  Supply  Commission  for  the  purpose  of  stimu- 
lating production  in  agriculture.  In  cooperation  with  this  commission, 
the  College  of  Agriculture  was  enabled  to  conduct  work  in  protecting 
crops  from  insect  pests  and  plant  diseases.    In  this  work  the  Depart- 
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ments  of  Plant  Pathology  and  Entomology  cooperated  in  stationing 
special  field  assistants  in  certain  counties  to  cooperate  with  the  Farm 
Bureau  Associations. 

The  plan  of  doing  this  work  by  means  of  field  assistants  was  adopted 
because  our  experiences  with  industrial  fellowships  financed  by  associa- 
tions of  farmers  had  shown  that  the  greatest  good  can  be  accomplished 
in  the  control  of  insect  pests  and  plant  diseases  by  having  a  trained 
man  located  in  a  definite  territory  where  he  can  become  thoroughly 
acquainted  with  the  local  problems,  can  watch  the  crops  throughout 
the  growing  season  and  by  his  intimate  knowledge  of  conditions  be 
able  to  anticipate  and  prevent  destructive  outbreaks.  He  also  is 
able  to  win  the  respect  and  confidence  of  the  farmers  as  they  become 
familiar  with  his  aims  and  methods  of  work. 

For  field  assistants,  young  men  were  selected  who  had  had  technical 
training  in  plant  pathology  and  entomology  and  who,  as  far  as  poe- 
sible,  had  had  practical  experience  in  the  kind  of  agriculture  with 
which  they  had  to  deal.  They  were  placed  only  in  counties  where  the 
local  demand  for  their  services  was  great  enough  so  that  the  local 
farmers'  organisation  was  willing  to  furnish  some  means  of  transpor- 
tation within  the  county — a  motorcycle  or  automobile.  These  field 
assistants  worked  in  close  cooperation  with  the  Farm  Bureau  manager 
and  thus  avoided  duplication  of  effort  and  utilised  the  Farm  Bureau 
organisation  for  learning  the  needs  of  the  county,  for  arranging  demon- 
strations, and  for  assistance  in  reaching  the  individual  farmers  in  each 
community. 

The  field  assistants  were  under  the  constant  supervision  of  experts 
thoroughly  trained  and  of  wide  experience  in  demonstration  work. 
These  experts  not  only  made  sure  that  the  advice  given  out  was  sound 
but  also  that  the  most  efficient  methods  of  disseminating  such  informa- 
tion were  followed.  The  field  assistant  was  in  the  field  practically 
all  the  time,  visiting  the  farmers  and  examining  the  crops  and  was 
thus  often  able  to  detect  the  presence  of  injurious  insects  while  there 
was  still  time  to  fight  them  effectively.  In  the  case  of  many  of  our 
pests  it  is  impossible  to  control  them  after  the  injury  becomes  appar- 
ent .  The  development  of  many  plant  diseases  is  dependent  on  weather 
conditions;  the  field  assistant  was  able  to  tell  when  infections  were 
likely  to  take  place  and  thus  advise  the  proper  preventive  treatments. 

In  the  season  of  1917  field  assistants  were  stationed  in  twelve  coun- 
ties. On  the  whole  this  work  was  so  successful  that  in  the  season  of 
1018  the  New  York  State  Food  Commission,  successor  of  the  New 
York  State  Food  Supply  Commission,  set  aside  ten  thousand  dollars 
for  the  continuation  of  the  work.  Owing  to  war  conditions  it  was  im- 
possible to  obtain  a  sufficient  number  of  competent  field  assistants  and 
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the  work  was  confined  to  a  single  county  where  highly  satisfactory 
results  were  obtained. 

In  1919  the  Extension  Department  of  the  College  of  Agriculture 
adopted  the  policy  of  conducting  the  work  of  the  field  assistants  on  a 
more  permanent  basis.  The  college  proposed  to  enter  into  a  codperative 
agreement  with  any  county  farm  bureau  association  to  station  in  the 
county  a  field  assistant  during;  the  growing  season,  usually  a  period 
of  six  months.  The  college  paid  one  hundred  dollars  a  month  towards 
the  salary,  additional  salary  to  be  furnished  by  the  local  association. 
The  Farm  Bureau  furnished  an  automobile  for  the  use  of  the  assistant 
and  paid  his  traveling  expenses  while  in  the  county  and  away  from 
headquarters.  The  assistant  functioned  as  an  assistant  to  the  county 
agricultural  agent  but  his  activities  were  restricted  to  insect  pest  and 
plant  disease  control  work  and  he  was  under  the  supervision  of  the 
college.  Under  this  agreement  field  assistants  were  placed  in  six 
counties. 

For  field  assistants,  graduate  students  are  selected.  Our  experi- 
ences, both  with  industrial  fellowships  and  in  the  work  with  the  Food 
Commissions,  has  shown  that,  in  general,  graduate  students,  prefer- 
ably the  younger  ones,  are  more  efficient  and  successful  in  this  Une  of 
work  than  are  older  persons  who  have  become  more  or  less  settled  in 
life  and  consequently  opinionated.  It  has  been  generally  supposed 
that  for  this  kind  of  work,  mature  men  would  be  more  desirable  but 
as  a  matter  of  fact  such  is  not  the  case.  Where  we  have  been  compelled 
to  use  older  men  not  actively  interested  in  science  or  where  we  have 
used  graduate  students  who  were  past  the  optimum  age  for  study, 
we  have  had  more  misfits  and  failures  than  where  younger  men  with 
more  active  interest  have  been  employed.  This  may  seem  paradoxical. 
The  explanation  is  that  the  salary  available  is  not  sufficient  to  attract 
mature  men  of  sufficient  ability.  It  is  much  better  for  the  work  to 
employ  young  men  of  special  ability  in  their  apprenticeship  stage  than 
men  of  mediocre  ability  who  have  nothing  better  in  prospect.  A 
young  man  who  in  the  course  of  the  next  ten  years  is  likely  to  be  oc- 
cupying a  five  to  ten  thousand  dollar  position  is  much  more  valuable 
for  this  work  than  an  older  man  who  would  be  satisfied  to  take  a  short 
term  appointment  at  one  hundred  and  fifty  dollars  a  month.  The 
younger  men  look  on  this  work  as  an  opportunity  to  obtain  first- 
hand knowledge  of  field  conditions  and  methods  and  are,  therefore, 
willing  to  spend  the  summer  season  for  two  or  three  years  in  this  way, 
since  it  is  a  part  of  their  training  and  of  direct  advantage  to  them  in 
their  Ufe  work.  Furthermore,  they  have  an  incentive  to  do  their 
best  since  if  they  make  good  as  field  assistants  they  have  a  better 
chance  to  obtain  a  good  position  on  receiving  the  advanced  degree; 
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and,  moreover,  they  do  not  receive  a  sufficient  salary  to  make  them 
wish  to  settle  down  in  the  work  permanently  as  field  assistants. 

It  has  been  found  that  the  efficiency  of  the  work  requires  that  the 
field  assistants  be  under  the  close  supervision  of  some  person  well 
trained  and  who  also  has  had  experience  in  demonstration  work.  The 
supervisor  should  be  a  man  of  tact  and  enthusiasm  who  is  able  to  help 
the  assistants  in  becoming  quickly  oriented  in  their  work,  in  getting 
in  touch  with  the  growers  of  the  county,  and  in  co6rdinating  their 
activities  with  those  of  the  county  agricultural  agent. 

In  those  counties  where  fniit-growing  is  a  highly  specialised  indus- 
try, the  most  important  feature  of  the  work  is  a  spray  service  whereby 
the  growers  are  kept  informed  as  to  the  proper  sprays  to  apply  and  the 
exact  time  at  which  they  should  be  made.  In  most  counties  the  in- 
formation is  sent  to  the  growers  by  means  of  a  relay  telephone  S3rstem, 
always  supplemented  by  circular  letters  or  postal  cards.  In  some 
cases,  where  the  time  factor  is  not  so  important,  the  telephone  is  not 
used  and  the  circular  letter  employed  in  its  place. 

In  western  New  York,  particularly,  where  the  control  of  apple 
scab  is  of  the  utmost  importance,  the  weather  is  the  vital  factor  in 
determining  the  time  at  which  most  sprays  must  be  appUed.  In  this 
region  the  work  of  the  field  assistants  was  greatly  facilitated  by  the 
codperation  of  the  United  States  Weather  Bureau.  A  special  fore- 
caster was  detailed  to  the  Rochester  office  from  April  6  to  July  10. 
Arrangements  were  made  whereby  he  received  from  Washington  twice 
daily  a  special  long  range  forecast,  covering  the  conditions  most 
needed  by  the  service.  These  forecasts  were  often  modified  by  the 
special  forecaster.  At  least  one  of  these  forecasts  as  modified  by  the 
forecaster  was  sent  daily  to  each  of  the  Farm  Bureau  offices  where  a 
special  assistant  was  stationed.  As  a  rule  the  night  forecast  is  more 
useful,  but  owing  to  the  fact  that  the  telegraph  offices  in  the  smaller 
towns  are  closed  from  8  p.  m.  to  8  a.  m.  and  the  message  cannot  be 
delivered  until  after  the  growers  have  begun  the  day's  work,  it  was 
found  necessary  in  some  counties  to  rely  on  the  morning  forecast. 

In  order  to  obviate  this  difficulty  and  also  to  facilitate  the  interpre- 
tation of  the  forecast,  it  has  been  found  advantageous  to  have  the 
general  supervisor  of  the  spray  service  in  close  touch  with  the  special 
forecaster  at  critical  times.  Through  a  personal  consultation  with  the 
forecaster  he  was  often  enabled  to  arrive  at  a  decision  in  regard  to  a 
spray  warning  and  immediately  communicate  with  the  field  assistants 
of  the  various  counties  by  telephone.  In  this  way  the  assistant  had 
knowledge  of  probable  rainy  periods  three  or  four  days  in  advance 
and  was  able  to  issue  spray  warnings  in  time  for  the  growers  to  make 
the  appUcations  before  the  rains.     A  striking  illustration  of  the  prac- 
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tical  value  of  these  forecasts  occurred  on  May  12,  when  the  forecast 
indicated  that  a  rain  was  probable  in  three  or  four  days.  Scab  infec- 
tions had  already  occurred  in  considerable  numbers  in  orchards  that 
had  not  received  the  delayed  dormant  spray.  A  spray  warning  was 
issued  calling  for  the  appUcation  of  the  blossom  pink  spray  immediately 
although  the  blossoms  did  not  yet  show  pink.  The  rain  began  in  the 
afternoon  of  May  16.  Subsequent  events  showed  that  this  was  the 
critical  application  for  the  commercial  control  of  apple  scab  in  west- 
em  New  York  this  season.  In  orchards  where  the  application  was 
delayed  until  after  the  rain  of  May  16-17,  the  leaves  became  badly 
infected  with  scab  and  a  serious  defoliation  and  fall  of  fruit  resulted. 
Furthermore,  in  these  orchards,  it  was  very  difficult  to  keep  the  fruit 
free  from  later  infections.  Had  the  special  forecast  of  the  Weather 
Bureau  not  been  available,  most  of  the  growers  would  have  waited 
until  the  19th  or  20th  before  making  the  application,  when  it  was  too 
late  to  protect  the  foUage. 

In  order  to  have  a  check  on  the  accuracy  of  the  recommendations 
made  through  the  spray  service,  each  assistant  had  certain  demonstra- 
tion or  criterion  orchards  in  which  the  spray  was  applied  at  the  time 
advised.  These  orchards  not  only  served  to  show  the  value  of  thorough 
and  timely  spra3dng,  but  also  demonstrated  the  soundness  of  the  ad- 
vice given.  They  were  of  great  educational  value  in  teaching  the 
necessity  of  having  the  fungicide  on  the  trees  before  rainy  periods. 

In  addition  to  the  criterion  demonstration  orchards  the  assistant 
conducted  fifteen  or  twenty  demonstrations  in  the  control  of  particular 
insects  or  diseases  or  in  the  use  of  spray  materials  or  methods  of  appli- 
cation. Even  in  these  demonstrations  care  was  taken  to  have  the 
work  fit  into  a  seasonal  spraying  program  so  that  the  results  would 
not  be  obscured  in  the  mind  of  the  grower  by  the  ravages  of  other 
pests  or  diseases. 

In  the  fruit  growing  counties  the  assistant  devoted  all  of  the  early 
part  of  the  season  to  orchard  work  but  later  conducted  demonstra- 
tions with  potato  growers.  In  one  county  the  assistant  devoted  most 
of  his  time  to  the  problems  of  onion  growers. 

For  most  effective  work  the  number  of  demonstrations  personally 
supervised  by  the  assistant  should  not  exceed  twenty-five  or  thirty. 
The  number  of  persons  receiving  the  spray  information  service  need 
not  be  Umited  but  the  assistant  cannot  be  expected  to  visit  all  the  men 
on  such  a  list  except  in  urgent  cases  and  then  only  on  special  request. 
If  he  attempts  to  visit  any  very  large  number  of  growers  the  demon- 
strations and  criterion  orchards  are  sure  to  be  neglected  to  the  great 
detriment  of  the  work. 

The  criterion  demonstration  orchards  should  be  selected  with  care. 
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They  should  be  distributed  throughout  the  county  so  as  to  represent 
the  different  climatic  sones  and  also  serve  as  object  lessons  to  the  grow* 
ers  in  different  parts  of  the  county.  The  differences  in  the  seasonal 
development  of  the  trees,  owing  to  topographic  and  climatic  factors, 
is  much  greater  than  is  usually  supposed,  even  in  comparatively  small 
areas.  In  Monroe  County,  for  instance,  a  difference  in  the  time  of 
blossoming  of  from  one  to  two  weeks  is  not  uncommon  in  orchards 
less  than  fifteen  miles  apart,  on  a  gently  sloping  plain, — due  in  large 
measure  to  the  retarding  influence  of  the  cold  waters  of  Lake  Ontario. 
The  criterion  orchard  should  be  a  representative  commercial  orchard 
consisting  of  the  varieties  commonly  grown  in  the  locality.  It  is 
important  that  the  grower  should  be  in  sympathy  with  the  work,  that 
he  be  thorough-going  and  careful,  and  that  he  possess  a  modem  and 
efficient  spraying  equipment.  The  arrangements  for  the  criterion 
orchards  are  usually  made  by  the  field  assistant  with  the  advice  and 
assistance  of  the  county  agricultural  agent.  Much  of  the  success  of 
the  spray  service  depends  on  the  results  obtained  in  the  criterion 
orchards,  and  too  much  care  cannot  be  exercised  in  selecting  energetic 
and  congenial  codperators. 

While  special  demonstrations,  e.  g.,  tests  of  insecticides,  methods  of 
application,  etc.,  arc  not  so  important,  the  rule  still  holds  that  the 
better  the  codperator,  the  greater  are  the  chances  of  the  work  being 
successful.  In  all  cases  the  codperator  should  agree  to  follow  fully  the 
directions  of  the  field  assistant  and,  where  it  would  interfere  with 
checking  results,  to  leave  at  least  a  part  of  the  crop  unthinned.  To 
determine  the  value  of  applications  checks  are  desirable,*  but  on 
account  of  the  value  of  the  crop  it  is  not  practicable  to  leave  many  trees 
untreated.  Where  the  intent  is  to  show  the  value  of  a  seasonal  S3r9- 
tem  of  spraying  in  comparison  with  no  treatment,  untreated  trees  are 
indispensable  and  should  be  selected  with  care.  Where  the  demonstra- 
tion is  designed  to  show  the  different  methods  of  control  or  the  use  of 
different  materials,  one  part  of  the  orchard  can  be  checked  against  the 
other.  In  some  cases,  e.  g,,  pear  psylla,  checks  cannot  be  left  because 
of  the  danger  of  reinfestation  from  the  untreated  trees. 

During  the  past  season  the  six  assistants  we  had  in  the  field  traveled 
an  aggregate  of  34,343  miles,  making  3,017  \'isits,  and  issued  66  cir- 
cular  letters  with  a  total  circulation  of  18,207.  It  is  ver>'  difficult  to 
estimate  the  financial  return  to  the  growers  of  the  counties  concerned, 
but  there  is  ever>'  reason  to  believe  that  the  increased  value  of  the  crops 
directly  resulting  from  the  work  would  pay  several  times  over  the 
entire  cost  of  the  undertaking  including  super\'ision  and  overhead.  As 
an  indication  of  the  growers*  appreciation  of  the  work  it  may  be  stated 
that  for  next  year  twelve  counties  have  requested  to  enter  into  a  siro- 
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ilar  codperative  agreement;  in  spite  of  the  fact  that  for  the  coming 
season  the  college  is  able  to  pay  only  fifty,  instead  of  one  hundred 
dollars  a  month  towards  the  salary  of  the  field  assistant. 


President  W.  C.  0*Kane:  We  will  now  take  up  the  paper  by 
Mr.  E.  D.  Ball  and  F.  A.  Fenton. 

WHAT  PER  CENT  OF  TIPBURN  IS  CAUSED  BY  THE 
POTATO  LEAFHOPPER? 

By  E.  D.  Ball  and  F.  A.  Fenton 

The  senior  author  in  1919^  pointed  out  that  the  potato  leafhopper 
was  responsible  for  a  considerable  part  of  the  injury  to  potatoes  which 
had  previously  been  called  tipbum,  and  suggested  the  name  "hopper- 
bum"  for  this  specific  effect.  The  authors  of  this  article  in  their 
season's  work  in  Iowa  this  year  attempted  to  ascertain  what  was  the 
relative  proportion  of  the  different  factors  in  causing  tipbum.  Accord- 
ingly a  number  of  fields  of  potatoes  at  Ames  were  kept  imder  continu- 
ous observation  during  the  entire  season.  The  number  of  leafhoppers 
was  recorded  from  day  to  day,  as  well  as  the  relative  percentage  of 
nymphs  and  adults  and  their  position  on  the  vines. 

It  was  found  that  there  was  no  evidence  of  tipbum  in  the  fields  until 
after  the  over-wintering  leafhoppers  had  appeared,  laid  eggs,  and  the 
generation  of  nymphs  had  begun  to  develop  in  numbers.  The  mar- 
ginal burning  then  began  to  appear  on  the  older  leaves  of  the  plant  and 
extended,  observations  in  different  fields  showed  that  the  amount  of 
the  burning  was  proportional  to  the  number  of  leafhoppers  present 
on  the  particular  leaves  affected,  that  in  no  case  did  burning  develop 
in  fields  where  no  leafhoppers  had  appeared  or  on  plants  on  which 
there  were  no  leafhoppers,  nor  on  the  upper  parts  of  the  fast  growing 
plants.  The  burning  first  appeared  on  the  leaves  at  some  distance 
from  the  top  and  gradually  progressed  upward  as  the  plant  developed 
and  in  about  the  same  ratio  as  its  growth  for  a  considerable  time. 
This  was  found  to  be  correlated  with  the  time  required  for  the  eggs 
deposited  in  the  yoimg  shoots  to  incubate  and  the  young  nymphs  to 
develop  to  an  effective  size.  It  was  further  found  that  as  the  burning 
progressed  to  the  point  where  the  plant  was  weakened  and  growth 
stunted,  that  it  gradually  approached  the  top  until  finally,  at  about  the 
time  growth  ceased,  the  entire  plant  was  affected  and  soon  succumbed. 

Careful  counts  were  kept  on  a  number  of  plants  and  each  young 
nymph  removed  as  soon  as  it  hatched.     In  this  way  the  average  num- 

1  Jour.  Econ.  Ent.  Vol.  12,  p.  149,  1919,  and  Report  of  the  Division  of  Ento- 
mology, Wisconsin  Department  of  Agric.  for  1917-19;  p.  76,  1919. 
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ber  of  young  that  were  produced  on  a  hill  was  ascertained  and  was  found 
to  he  about  2,000  for  the  second  generation  or  about  10  million  per 
acre.  These  results  were  obtained  on  typical  fields  where  the  average 
egg  parasitism  was  about  40  per  cent,  so  that  the  total  number  of 
eggs  deposited  per  hill  was  above  3,000. 

Potato  plants  inclosed  in  cages  that  excluded  the  leafhoppers  from 
the  beginning  continued  to  grow  with  green  and  healthy  foliage  until 
digging  time,  when  all  the  rest  of  the  plants  in  the  field  were  dead. 
Other  plants  in  cages  in  which  leafhoppers  were  introduced  developed 
the  typical  burning  of  the  vines  in  the  field,  showing  that  the  green  con- 
dition was  not  an  effect  of  the  cage.  Twice  during  the  season  250  or 
more  adult  leafhoppers  were  introduced  into  a  cage  at  a  single  time 
with  the  result  that  all  the  leaves  were  burned  and  brown  within  three 
of  four  days.  Plants  in  large  cages,  into  which  a  small  number  of  adult 
leafhoppers  had  been  introduced,  did  not  develop  the  burning  until 
nymphs  appeared. 

To  test  the  relative  effect  of  the  different  stages  of  the  insect,  50 
adults  of  both  sexes  were  introduced  into  a  wire  gause  cylinder  on  a 
potato  tip,  while  50  large  nymphs  were  placed  in  another.  In  both 
cases  burning  developed,  while  the  check  cage  remained  green.  In 
one  test  50  males  were  placed  in  one  cylinder  and  50  females  in  another. 
The  females  procluced  serious  burning  while  the  males  produced  none. 
This  was  so  striking  that  it  was  repeated  with  the  same  result.  The 
males  have  so  much  less  feeding  capacity  than  the  females  that  it  is 
not  safe  to  conclude  from  this  single  test  that  they  are  incapable  of 
producing  burning,  but  it  does  appear  to  show  that  they  are  not  an 
important  factor. 

In  li  large  cage  a  small  numl)er  of  adults  were  introduced.  In 
another  an  e(]ual  numl)er  of  small  nymphs.  After  two  weeks  no  burn- 
ing had  apfx'ared  with  the  adults  while  in  the  other  cage  here  and 
there  was  a  hop|x*rburned  leaf.  In  ever>'  case  one  or  more  large 
nymphs  were  found  on  the  bume<l  leaves,  while  there  were  none  on  the 
others.  The  rea.»«)n  why  the  adults  produced  no  burning  in  this  cage 
and  did  in  the  small  cylinder  was  probably  lxH*ause  in  the  latter  they 
were  confmed  to  a  small  numl)er  of  leaves  while  in  the  large  cage  they 
flew  from  leaf  to  leaf  at  will,  while  on  the  other  hand  the  nymphs 
settled  down  on  a  single  leaf  and  remained.  The  cylinder  in  which 
the  rA)  females  had  burned  the  tip  was  retaine<i  after  the  leafhoppers 
wen*  n»lea.*M*d.  Each  day  the  young  nymphs  were  remo\-ed  as  they 
hatrhed.  I'nder  this  treatment  new  leaves  were  put  out  that  remained 
green  and  healthy.  This  experiment  was  repeated,  except  that  the 
nymphs  wen*  allowed  to  remain,  with  the  result  that  the  new  growth 
burned  in  proportion  to  the  growth  of  the  nymphs. 
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To  test  the  effect  of  humidity  and  partial  shade,  plants  were  inclosed 
in  cloth  (nainsook)  cages.  Under  these  conditions  the  plants  re- 
mained without  trace  of  hopperburn  until  the  leafhoppers  were  added, 
when  they  developed  this  trouble  as  in  other  cases.  Another  experi- 
ment was  carried  on  in  a  shaded  greenhouse  where  potato  slips  were 
planted  in  moist  sand.  Burning  developed  on  the  leaves  on  which 
young  nymphs  were  placed  while  those  that  were  free  from  nymphs 
remained  green  and  normal. 

These  observations  and  tests,  as  well  as  others  carried  on,  by  no 
means  solve  all  the  problems  in  connection  with  the  relation  of  the  leaf- 
hopper  to  the  burned  condition,  but  they  appear  to  furnish  conclusive 
evidence  that  the  hopperburn  can  be  produced  at  will  by  the  use  of  the 
leafhoppers  and  prevented  as  effectively  by  their  elimination.  Tip- 
bum  has  never  been  produced  artificially  in  any  other  way  and  all  the 
evidence  points  to  the  fact  that  its  appearance  in  a  field  is  strictly  cor- 
related with  the  attacks  of  the  leafhopper.  If  these  conclusions  are 
warranted  then  ''hopperburn*'  as  a  name  for  the  leafhopper  effect  on 
potatoes  covers  practically  all  that  has  formerly  been  designated  as 
tipbum  on  this  plant.  Tipbum  has,  however,  been  indiscriminately 
used  for  burning  effects  of  all  kinds  on  various  plants,  shrubs  and  trees 
and  the  substitution  of  the  name  "hopperburn"  for  the  specific  burn- 
ing of  the  leaves  caused  by  the  potato  leafhopper  is  justified  in  the 
interests  of  accuracy. 


Mr.  G.  G.  Becker:  I  would  like  to  ask  Dr.  Ball  whether  in  these 
experiments  he  noticed  any  correlation  of  the  amount  of  curly  dwarf 
and  mosaic — anything  that  would  confirm  the  work  that  was  done  in 
Maine  some  time  ago. 

Mr.  E.  D.  Ball:  Curly  dwarf  and  mosaic  were  not  factors  where 
we  were  carrying  on  those  experiments. 

Mr.  S.  B.  Fracker:  I  would  like  to  know  whether  the  leafhoppers 
are  as  numerous  as  they  were  a  year  ago. 

Mr.  E.  D.  Ball:  The  leafhoppers  were  even  more  numerous  this 
fall  than  they  were  a  year  ago.  With  such  a  remarkably  short  fall, 
they  did  not  have  a  chance  to  go  into  hibernation  as  nicely  as  usual 
and  that  may  make  a  difference  in  next  year's  results. 

Mr.  High:  How  long  did  you  leave  the  cages  out  in  the  field? 
What  was  the  approximate  date  you  put  them  out  and  the  date  you 
brought  them  in? 

Mr.  E.  D.  Ball:  The  cages  were  out  in  the  field  from  the  time  the 
potatoes  were  planted  until  they  were  harvested. 

Mr.  High:    What  time  do  you  plant  potatoes? 


April,  *20)  BALL  AND  FENTON:   LEAFHOPPER  AND  TIPBURN  221 

Mr.  E.  D.  Ball:    About  the  Sth  of  May. 

Mr.  Leonard  Haseman:  What  produces  the  injury  of  either 
tipbum  or  hopperbum  or  the  curly  leaf  of  beets? 

Mr.  E.  D.  Ball:  Those  are  two  diseases  that  we  know  to  be 
caused  by  insects  and  can  be  produced  in  no  other  way;  but  what 
produced  them  is  a  subject  on  which  no  pathologist  or  physiologist  will 
even  hasard  a  guess,  so  for  a  mere  entomologist  to  make  a  suggestion 
would  be  far  out  of  place. 

Mr.  Cromwell:  I  would  like  to  ask  what  the  comparative  amount 
of  leafbum  was  in  1919  and  1918  in  Iowa. 

Mr.  E.  D.  Ball:  I  was  not  in  Iowa  in  1918,  except  in  the  fall  of 
the  year,  when  it  was  approximately  the  same  as  during  the  fall  of 
this  year.  It  was  a  little  worse  during  the  hot  period  of  the  summer, 
I  am  told,  in  1919.  Our  potato  crop  in  Iowa  this  year  was  nearly  a 
failure,  more  so  than  it  was  the  year  before. 

Mr.  H.  A.  Gossard:  I  would  like  to  ask  Dr.  Ball  whether  or  not 
be  ascertained  to  his  satisfaction  that  the  group  of  females  were  doing 
all  the  burning. 

Mr.  E.  D.  Ball:  That  was  a  point  that  we  were  not  able  to  deter- 
mine. The  handling  of  a  very  minute  leafhopper  like  this  proved  to 
be  one  of  the  most  difficult  problems  we  had  ever  attacked.  So  much 
individual  work  was  required  that  we  did  not  have  opportunity  to 
carry  these  tests  farther. 

Mr.  W.  O.  Hollister:  You  might  be  interested  in  a  little  experi- 
ence I  had  with  the  leafhopper  on  the  soy  bean.  I  had  some  plants  in 
the  lalx)rator>'  entirely  free  from  any  organism  or  insect.  One  leaf- 
hopper placed  on  the  central  stem  of  a  plant  produced  an  entire  wilting 
and  the  leaf  collapsed  in  fifteen  minutes. 

Mr.  J.  R.  Parker:    The  control  has  not  lieen  discussed. 

Mr.  E.  D.  Ball:  Mr.  Dudley's  paper  deals  with  that.  I  visited 
him  this  summer,  and  he  told  me  that  he  used  nicotine  sprays  and 
got  almost  complete  control.  I  wish,  however,  that  we  might  leave 
that  until  Prof(*ssor  Parrot t*s  paper  comes  up. 

Professor  Dudley  got  c^introl  with  tolmcco  milutions.  I  cannot 
give  you  the  details,  but  his  paper  will  undoubte<lly  give  that  when 
you  have  it.  Professor  Parrot t  obtained  control  with  the  Bordeaux 
solution.  It  is  a  fact  that  we  had  ver>'  much  heavier  infestations  in 
Iowa. 

Premide.nt  W.  C\  O'Kane:  The  next  paper  will  he  presented  by 
Mr.  W.  E.  Britton,  on  **  A  Connecticut  Corn  Field  Injureil  by  Crambus 
pnrfecUlluM  Zinck.*' 
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A  CONNECTICUT  CORNFIELD  INJURED  BY  CRAMBUS 
PIUBFECTELLUS  ZINCK. 

By  W.  E.  Britton,  Stale  Eniomologisi,  New  Haven,  Conn. 

The  cornfield  in  which  this  injury  occurred  is  between  one  and 
one-half  acres  in  extent,  and  is  situated  on  Townsend  Avenue,  New 
Haven,  only  three  or  four  miles  from  the  center  of  the  city.  It  was  in 
grass  in  1918,  and  was  plowed  in  the  spring  of  1919  and  planted  to 
corn. 

When  only  a  few  inches  high,  the  plants  began  to  look  sickly  and 
the  outer  leaves  turned  yellow,  then  shrivelled  and  died.  The  new 
leaves  kept  green  for  a  time  with  the  outer  ones  dead  and  brown,  but 
the  entire  plant  soon  died. 

At  the  base  of  each  unthrifty  plant  a  cavity  or  hole  had  been  eaten 
into  one  side  of  the  stem,  often  to  its  center.  This  injury  was  just  at 
the  surface  of  the  ground  or  slightly  above,  and  the  grayish  larva 
causing  it  was  covered  by  a  case  formed  of  soil  particles  webbed 
together  by  silk  threads,  somewhat  resembling  small  ant  sheds. 
Apparently  there  was  only  one  larva  to  each  stalk,  and  when  disturbed, 
the  larva  would  quickly  wriggle  out  of  sight  into  crevices  in  the  soil. 
Moreover  the  case  or  covering  at  first  escaped  notice  because  all  of 
the  plants  were  more  or  less  spattered  with  dirt,  and  it  was  rather 
difficult  to  pull  up  a  plant  without  losing  the  larva  and  its  case. 

On  July  3,  Mr.  L.  F.  Harvey,  county  agricultural  agent  for  New 
Haven  County,  first  brought  some  of  the  injured  plants  to  the  Station 
laboratory. 

Mr.  M.  P.  Zappe,  assistant  entomologist,  visited  the  field  with 
Mr.  Harvey  the  same  afternoon  and  examined  the  plants  and  gathered 
more  material.  Later,  on  July  10,  the  writer  visited  the  field.  An 
occasional  plant  had  escaped  attack  and  was  consequently  much 
larger,  darker  green,  and  more  vigorous  than  the  other  plants  in  the 
field.  At  that  time  there  were  many  hills  where  all  of  the  plants  had 
been  killed,  and  most  of  those  remaining  looked  as  if  they  would  soon 
die.  A  few  hills  at  the  ends  of  the  rows  near  the  Avenue  were  not 
attacked  and  later  I  learned  that  these  and  occasional  scattered  stalks 
produced  ears,  probably  less  than  a  hundred  all  together,  and  the  crop 
was  almost  a  total  failure. 

At  the  time,  this  insect  was  supposed  to  be  the  corn  web-worm 
Crambw  caltginoseUus  Clem.,  a  common  species  which  injures  corn  in 
^he  middle  and  southern  Atlantic  states,  and  as  all  members  of  the 
«v  with  other  work,  no  careful  studies  were  made. 

ill  gathered  there  emerged  about  September  1,  four 
106  been  identified  at  the  Bureau  of  Entomology 
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as  Crambu$  prtgfeddliu  Zinck.,  a  native  species  which  has  not  hereto- 
fore been  recorded  as  injuring  corn,  though  Mr.  George  G.  Ainslie  of 
the  Bureau  of  Entomology,  Cereal  and  Forage  Crop  Insect  Investiga- 
tions, stationed  at  Knoxville,  Tenn.,  who  has  studied  this  and  allied 
Pyralids,  informs  me  that  he  has  records  of  prafecMiu  being  taken  on 
corn  in  Florida,  Arkansas  and  Tennessee,  and  on  wheat  in  Indiana, 
but  in  no  case  was  the  injury  of  any  extent  or  of  any  real  importance. 
Prof.  C.  H.  Femald  in  The  Crambida  of  North  Ameriea,  published  in 
1806,  states  that  the  early  stages  and  food  plants  are  unknown. 

Mr.  Ainslie  states  that  there  are  few  references  in  literature  to  this 
species,  and  most  of  them  are  systematic  rather  than  economic. 
Apparently  this  is  one  of  the  first  instances,  perhaps  the  first,  of  any 
serious  injury  caused  by  this  insect. 

The  larva  is  about  12  mm.  long,  2.5  mm.  thick,  dirty  white  to  ash- 
gray  in  color,  rather  prominently  marked  with  darker  tuberdes. 
Each  abdominal  segment  bears  eight  tubercles:  six  in  a  transverse 
row  near  the  anterior  margin  of  the  segments,  the  outer  two  being 
belosr  the  spiracles;  two  transversely  elongated  ones,  just  back  of  the 
middle  two,  but  more  widely  separated.  Prothoracic  shield  whitish 
and  shining,  marked  with  several  small  dark  gray  spots;  anal  shidd 
peppered  with  dark  gray  spots.  Head  whitish,  shining,  mottled  dor- 
sally  with  brown.  Legs,  prolegs  and  ventral  surface,  whitish.  Each 
tubercle  bears  one  or  more  hairs. 

The  adult  is  a  Pyralid  moth  having  a  wing-expanse  of  from  20  to  34 
mm. ;  forewings  brown  with  a  longitudinal  white  band  extending  from 
the  base  but  narrowing  to  a  point  before  reaching  the  subterminal. 
There  is  also  a  darker  brown  dash  extending  from  the  subterminal  to 
the  apex,  and  nearly  bisecting  the  apical  angle  of  the  forewing,  formed 
by  white  markings  on  each  side.  Terminal  a  darker  brown  line. 
There  is  a  narrow,  wa\'>',  subterminal  transverse  line  of  darker  brown 
whitish  margined  distally;  between  this  line  and  the  margin  is  a  row 
of  five  small  black  elongated  dots  or  short  dashes.  Fringe  is  light 
brown.  Rear  wings  white,  sometimes  with  a  brownish  tinge.  Legs 
and  antenna  light  brown. 


Adjournment. 

Morning  Session,  Friday,  January  i,  1910,  ai  10.00  a.  m. 

Vice-Prehident  A.  (S.  Rlhhjleh:     You  will  please  come  to  order. 
The  first  pa|M*r  will  \ye  pre9«ented  on  the  **Work  of  Empoasca  malt 
on  Potato  Foliage."  by  P.  J.  Parrott  and  R.  D.  Olmstead. 


/ 
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THE  WORK  OF  BMPOASCA  MALI    ON  POTATO   FOLIAGE 

By  P.  J.  Pabbott  and  R.  D.  Olmbtead 
Summary 

This  paper  presented  details  of  nine  cage  experiments  and  one  field 
experiment  to  determine  the  effects  of  attacks  of  Empodsca  malt 
LeBaron  on  potato  foliage. 

In  all  the  experiments,  feeding  by  the  insects  produced  at  first  small 
brownish  areas  of  one  quarter  of  an  inch  or  more  in  width  at  the  tips 
and  occasionally  on  the  margins  of  the  leaflets.  The  injury  became 
more  conspicuous  as  the  season  advanced,  the  brownish  or  burned  areas 
increasing  both  in  extent  and  numbers.  The  discoloration  progressed 
from  the  tip  towards  the  base  of  the  leaf,  and  from  the  margins  towards 
the  midrib.  As  the  tissues  became  desiccated  the  margins  rolled  up 
over  the  upper  siuface,  leaving  a  small  narrow  strip  of  green  tissue  in 
the  central  area  of  the  leaflet.  In  instances  where  such  injuries  were 
severe,  all  the  leaflets  curled  and  completely  dried  up,  while  the  petioles 
often  withered  and  dried,  so  that  any  slight  disturbance  produced 
defoliation. 

In  the  field  test  the  planting  comprised  forty-two  rows  that  were  one 
himdred  and  eighty  feet  in  length.  The  variety  of  potato  grown  was 
Enormous  No.  9.  The  purpose  of  this  experiment  was  to  determine 
the  repellent  effects  of  the  usual  spraying  mixtures  upon  leafhoppers 
as  compared  with  mixtures  of  heavier  consistency.  Applications  were 
made  of  the  following  preparations:  (1),  bordeaux  mixture  (IQ-IQ- 
100);  (2),  bordeaux  mixture  (10-10-100)  with  6  pounds  of  paste  lead 
arsenate;  (3),  china  clay,  60  pounds  to  100  gallons  of  water  to  which 
were  added  10  poimds  of  soap;  and  (4),  bordeaux  mixture  (8-8-100) 
with  60  pounds  of  lump  lime.  Four  rows  or  more  were  sprayed  with 
each  mixture  and  two  rows  were  reserved  as  checks.  The  applications 
were  made  with  a  power  sprayer  at  a  pressure  of  100  to  150  pounds, 
and  great  care  was  exercised  to  cover  thoroughly  each  plant,  especially 
the  imder  sides  of  the  leaves.  The  first  treatment  was  made  on  July  8. 
As  rains  had  washed  to  a  considerable  extent  the  spraying  materials 
from  the  foliage  and  the  leafhoppers  were  invading  the  treated  plats,  a 
second  appUcation  was  made  on  July  16.  Heavy  rains  occurred  again 
within  the  next  ten  days,  which  necessitated  a  third  treatment  on 
July  28.  The  last  application  was  made  on  August  25,  which  later 
developments  indicated  should  have  been  made  earlier  and  followed 
with  another  treatment  two  weeks  later.  Counts  were  made  of  adult 
leafhoppers  at  more  or  less  regular  intervals,  which  showed  plainly 
that  all  the  spra3ring  mixtures  had  exerted  considerable  influence  as 
repellents.    Moreover,  at  no  time  during  the  season  were  the  nymphs 
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abundant  on  the  sprayed  rows.  Neverthelefls,  nymphs  were  observed 
on  the  vines,  and  during  the  latter  part  of  August  occasional  burned 
tips  were  found  on  the  sprayed  plants,  which  was  attributed  to  the 
unavoidable  postponement  of  the  fourth  qpraying.  The  marked 
feature  of  the  test  was  that  the  check  plants  showed  during  August 
burned  tips  and  margins  of  the  leaflets,  while  in  early  September  they 
rapidly  declined.  At  this  time  the  sprayed  vines  presented  in  the 
main  luxuriant  foliage  with  only  slight  traces  of  injury;  while  the 
checkf).  in  striking  contrast  to  them,  were  inferior  in  sise  and  had 
scanty  foliage,  which  was  to  a  large  extent  badly  shriveled  and  brown- 
ish in  appearance.  It  should  also  be  noted  that  several  experts  in 
plant  diseases,  who  had  followed  with  interest  the  various  develop- 
ments in  this  experimeift,  pronounced  the  injury  to  the  checks  as  undis- 
tinguishable  from  the  disease  known  as  tip-bum. 

The  hea\'y  washes,  composed  of  china  clay  or  lime,  were  a  little  more 
effective  in  repelling  the  insects  than  the  other  8pra3ring  mixtures. 
These  sprays,  in  spite  of  their  heav>'  consistency,  caused  very  little 
trouble  in  clogging  the  nozzles,  and  produced  a  thick  coating  of  the 
foliage*.  However,  some  objectionable  features  developed  which 
should  l)e  noted.  The  china  clay  was  more  easily  removed  from  the 
foliage  by  rains  than  any  of  the  other  mixtures,  in  spite  of  the  fact  that 
it  was  combined  with  soap,  while  lime  caused  injuries  to  the  foliage. 
The  damage  was  first  noted  on  July  29  when  the  third  application  was 
made,  and  after  this  date  the  injury  considerably  increased.  Because 
of  the  serious  damage,  the  heavy  limewash  was  the  least  satisfactory 
of  the  various  mixtures  that  were  tested.  Although  the  bordeaux 
mixture  alone  or  in  combination  with  lead  did  not  prove  as  effective  a 
repellent  as  the  sprays  of  heavier  consistenc}*,  it  should  be  emphasiaed 
that  thorough  spraying  of  all  surfaces  of  the  leaves  of  potato  plants 
prevente<l  serious  damage  by  leafhoppers.  Furthermore,  this  spray 
withstood  thr  waf^hing  effects  of  the  rains  much  better  than  china  clay 
or  lime,  xhv  combination  with  lead  proving  somewhat  superior  to 
bordeaux  mixture  alone. 


Mr.  E.  G.  Kelly:  In  regard  to  Bordeaux-lime,  do  you  make  your 
Bordeaux  and  then  add  an  excess  of  lime  to  it? 

Mr.  p.  J.  Parrott:    Yes. 

Mr.  E.  G.  Kelly:     What  is  the  effect  on  the  Bordeaux? 

Mr.  p.  J.  Parrott:  I  am  not  able  to  answer  your  question,  as  we 
have  not  submitted  samples  of  this  combination  to  our  chemists  for 
analysts.  In  this  particular  planting  we  did  not  suffer  from  late 
blight,  but  I  do  not  recommend  the  addition  of  large  amounts  of  lime 
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for  the  spraying  of  potatoes,  because  of  the  danger  of  injury  to  the 
plants.  However,  with  both  apples  and  pears  large  amounts  of  lime 
may  be  applied  with  little  fear  of  injury. 

Mr.  Leroy  Childs  :  In  my  experimental  work  I  found  sulphur  dust 
could  be  used  for  control.  I  am  wondering  if  any  work  with  dust  has 
been  carried  on. 

Mr.  p.  J.  Parrott:    No. 

Mr.  Leonard  Haseman:  This  work  on  potato  leafhopper  bears 
directly  on  one  of  our  projects.  I  would  like  to  ask  Mr.  Parrott 
whether  in  his  opinion  the  burning  is  due  to  the  sucking  of  sap  or  to 
the  possible  introduction  of  poison? 

Mr.  p.  J.  Parrott:  My  opinion  is  that  with  plant  lice  and  insects 
of  that  character  there  is  not  only  injury  as  a*result  of  the  extraction 
of  the  juices  of  the  plant,  but  I  think  there  is  something  in  the  salivary 
secretions  of  the  insects  which  is  toxic  to  plant  tissues  and  thus  accen- 
tuates the  injury. 

Mr.  E.  D.  Ball:  I  would  like  to  raise  one  further  question.  We 
have  a  Urge  number  of  sucking  insects  occurring  on  a  large  number  of 
plants.  It  does  not  seem  to  make  any  difference  what  plant  the 
potato  leafhopper  feeds  on,  whether  a  potato  plant,  a  Dahlia,  a  box- 
elder,  an  apple  tree  or  a  raspberry  bush,  it  always  causes  this  burning. 
We  have  leafhoppers  on  practically  every  one  of  those  plants,  and 
none  of  them  produce  anything  of  the  kind.  The  burning  is  limited 
to  a  specific  insect.  Further  than  that,  the  explanation  is  very  largely 
yet  to  come. 

Vice-President  A.  G.  Ruggles:  The  next  paper  is  "The  Straw- 
berry Root  Worm  Injuring  Roses  in  Greenhouses,*'  by  C.  A.  Weigel 
and  E.  L.  Chambers. 

THE    STRAWBERRY    ROOT-WORM    INJURING    ROSES    IN 

GREENHOUSES 

By  C.  A.  Weigel  and  E.  L.  Chambers 

The  immediate  circumstances  leading  up  to  this  investigation  were 
the  simultaneous  reports  received  by  the  Bureau  of  Entomology  con- 
cerning two  widely  separated  infestations  of  an  insect  injuring  roses 
in  greenhouses  at  Alexandria,  Virginia,  and  Richmond,  Indiana.  The 
specimens  which  accompanied  these  reports  upon  examination  were 
found  to  be  a  chrysomelid  beetle,  the  strawberry  root-worm,  Paria 
canellus  Fab.^  This  pest  though  frequently  reported  as  a  serious 
enemy  of  strawberries,  has  hitherto  not  been  reported  as  injurious  to 

1  Fabricius,  J.  E.,  1801,  Syst.  Eleut.,  p.  52,  Vol.  2. 
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TKmes  fn^wn  in  gpreenhouses.  It  has,  however,  been  recorded  by 
Forbefi*  as  being  abundant  on  Juniper,  Juniperu$  eammunis^  and  on 
the  wild  crab  apple,  Pyrus  coronaria,  as  well  as  on  the  strawberry.  It 
occurs  less  commonly  on  a  considerable  variety  of  plants  both  culti- 
vated and  wild. 

A  visit  to  the  Alexandria  infestation  on  July  25,  1919,  revealed  the 
seriousness  of  the  report  and  appeal  for  assistance.  It  was  found 
that  the  damage  was  being  caused  mainly  by  the  adults,  which  were 
present  in  extremely  large  numbers.  A  total  of  eight  large  houses 
suffered  infestation,  five  of  the  open  range  t3rpe  being  extremely  heavily 
infested.  Practically  all  of  the  foliage  was  badly  perforated  and  ragged, 
presenting  a  shot^hole  appearance  as  a  result  of  the  voracious  feeding. 
The  more  or  less  rounded  holes,  varying  in  siie  and  shape,  were  so 
close  together  that  the  plants  looked  as  though  loads  of  shot  had  been 
fired  into  the  foliage  at  short  range.  In  addition,  a  large  proportioii 
of  the  new  and  young  shoots  had  the  wood  badly  scarred  and  girdled, 
•  giving  it  a  very  unsightly  appearance.  It  was  found  that  the  aduHt 
had  a  marked  preference  for  this  new  wood,  of  which  there  was  an 
abundance  at  this  particular  part  of  the  season,  owing  to  the  fact  that 
the  roses  were  being  forced.  Further  examination  showed  that  the 
larv«  had  also  been  feeding  on  the  roots  earlier  in  the  season.  Aa  a 
resuh  of  all  of  these  injuries  a  gradual  killing  of  the  affected  parts 
ensued,  causing  a  stunted  g^wth  of  the  plants. 

The  Indiana  infestation  was  investigated  by  Mr.  Harry  F.  Diets, 
who  at  that  time  was  still  with  the  Bureau  of  Entomology  and  incident- 
ally was  in  that  vicinity.  From  his  report  it  was  obvious  that  the 
infestation  was  not  as  serious  as  that  at  Alexandria.  In  this  particular 
case  the  injuries  were  confined  for  the  most  part  to  a  ground  bed  of 
Killamey's  growing  in  one  of  the  five  open  range  houses  in  which  the 
insects  occurred.  These  plants  which  had  been  forcing  for  about  three 
weeks  had  put  forth  an  abundance  of  young  tender  shoots.  This 
was  an  analagous  condition  to  that  which  existed  at  Alexandria.  On 
authority  of  the  florist  it  was  learned  that  serious  injury  had  been 
experience<l  during  the  month  of  May  from  this  pest. 

In  an  attempt  at  that  time  to  control  it  they  sprayed  their  roses 
several  times  with  a  mixture  consisting  of  two  pounds  of  powdered 
arsenate  of  lead  and  twelve  teaspoonsful  of  paris  green  added  to  fifty 
gallons  of  water.  This  mixture,  however,  did  not  stick  well  and  proved 
ineffective.  A  commercial  brand  of  kenisene  emulsion,  diluted  one 
part  to  sixteen  parts  of  water  was  also  tried.  While  it  was  found  to 
kill  the  adults,  it  cause<l  serious  burning  of  the  plants,  the  injury  being 
still  visible  at  the  time  of  Mr.  Dieti's  visit  fi\-e  weeks  later.     Nico- 

*  ForiMS,  S.  A.,  tHH3,  12Ui  Rept.  oT  8uie  Knt.,  lU..  pp.  laO-lH. 
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fume  liquid  at  the  rate  of  thirty-six  teaspoonsful  to  four  gallons  of 
water  was  applied  and  found  only  to  stupefy,  but  not  to  kill  the  adults. 

On  further  inquiries  at  the  Indiana  State  Entomologist's  office  we 
were  informed  that  the  strawberry  root-worm  wa^  first  recorded  as  a 
greenhouse  pest  in  that  state,  November  8,  1916.  The  specimens  of 
the  insect  and  the  report  of  the  injury  came  from  a  florist  at  Cumber- 
land. The  Richmond  infestation  evidently  started  in  1915,  according 
to  the  following  information: 

It  was  ascertained  from  the  Richmond  florist  that  this  insect  prob- 
ably found  its  way  into  his  greenhouses,  three  years  before,  in  the  larval 
stage  in  sod  which  was  brought  into  the  houses  at  that  time.  This 
sod  was  taken  from  soil  in  close  proximity  to  their  establishment  on 
which  large  patches  of  wild  strawberry  plants  were  growing.  These 
wild  strawberry  plants  are  also  abundant  at  present  on  the  right-of-way 
of  the  Pennsylvania  railroad  which  runs  directly  by  their  infested 
houses. 

A  subsequent  report  indicated  that  it  has  been  found  attacking 
garden  grown  roses  in  the  same  vicinity. 

In  attempting  to  establish  the  possible  origin  of  the  infestation  in 
Alexandria,  records  show  that  Mr.  A.  D.  Borden  had  reported  this  in- 
sect as  attacking  roses  in  these  same  houses  three  years  before.  Recent 
evidence  discloses  that  the  soil  in  which  the  roses  are  now  growing  has 
been  in  these  benches  since  then.  We  are,  therefore,  led  to  believe 
that  the  present  occurrence  dates  back  to  that  time. 

Early  in  November  the  writers  collected  specimens  of  the  strawberry 
root-worm  in  the  rose  house  of  the  United  States  Botanical  Garden  at 
Washington,  D.  C,  where  they  were  doing  serious  injury.  Since  then, 
reports  of  its  occurrence  on  roses  have  been  received  from  Summit, 
N.  J.  In  addition  to  this,  E.  N.  Cory^  in  1916,  of  Maryland  Experi- 
ment Station,  had  occasion  to  work  with  it  on  roses  in  a  florist^s  estab- 
lishment at  Baltimore. 

A  circular  letter  sent  to  all  State  Entomologists  as  well  as  other 
entomological  workers  has  thus  far  failed  to  give  us  further  records  of 
its  occurrence  on  roses,  except  the  one  record  from  Summit,  N.  J. 
This  information  was  received  from  Dr.  Peterson,  the  Assistant  State 
Entomologist,  substantiated  by  a  report  from  the  florist  whose  roses 
were  infested. 

Further  information  gathered  from  replies  received  indicates  that  it 
has  been  known  to  injure  mountain  ash,  crab  apple,  and  occasionally 
is  reported  as  doing  considerable  damage  in  apple  orchards.  While 
primarily  a  pest  of  strawberries,  its  injuries  to  the  above  hosts  are  only 
occasionally  of  great  consequence. 

» Cory,  E.  N.,  1916,  Md.  Agr.  Soc.  Kept.,  1  p.  206. 
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History  and  Habits 

The  strawberry  root-worm  was  first  described  by  Fabricius^  in  1801» 
under  the  name  of  Crypiocephalu$  eandliia  from  a  specimen  in  the  col- 
lection of  D.  Bosc,  recorded  as  collected  in  Carolina.  Subeequentlyi 
and  in  recent  economic  accounts,  this  pest  is  commonly  referred  to 
under  the  name  of  Typophonu  candltiB  Fab.  According  to  Blatchley's 
classification,  "to  tUs  genus  belongs  the  species  listed  by  Henshaw 
under  the  name  of  Paria."  It  appears  as  "Paria  canellus  Fab.''  in 
"Coleopterorum  Catalogus"  p.  156  by  H.  Clavareau  (1914).  The 
species  is  very  variable  in  its  coloration  and  many  varieties  are  listed. 

From  the  observation  made  at  Alexandria,  Va.,  as  well  as  those  from 
Richmond,  Ind.,  it  appears  that  this  pest  is  single  brooded,  unless 
possibly  an  early  generation  may  occur  during  the  spring  months  of 
the  year.  At  the  time  of  our  first  visit  (July  25, 1919)  a  copious  num- 
ber of  adults  were  present,  although  several  larva  and  pupe  were  still 
to  be  found  in  the  soil. 

The  florist  in  charge  of  the  Richmond  houses  has  observed  the  follow- 
ing habits:  "In  the  spring  throughout  the  first  part  of  April  the 
adults  reappeared  and  about  the  middle  of  May  and  the  first  part  of 
June  do  noticeable  injury  to  the  leaves.'' 

Unfortunately,  the  authors  were  unable  to  make  observations  prior 
to  the  time  at  which  it  was  called  to  their  attention  except  as  to  injury 
displayed  on  the  roots.  The  adults  are  rarely  seen  and  have  never 
been  observed  feeding  during  the  brighter  hours  of  the  day.  Occa- 
sionally they  may  be  collected  in  dead  or  dried  and  curled  up  leaves 
or  under  debris,  etc.,  among  the  surface  soil.  Beginning  at  dusk  and 
extending  to  the  early  morning  hours  they  may  readily  be  observed 
feeding  on  the  plants.  On  being  disturbed  they  play  possum  or 
feign  death. 

Observations  at  the  Alexandria  houses  on  the  varieties  most  seriously 
attacked  showed  the  beetles  displayed  a  fondness  for  the  Sunburst, 
Red  Radiance,  Killamey  and  Ophelia,  of  which  the  first  named  suffered 
most  severel>'.  At  Richmond,  the  Premier  and  Ophelia  seemed  to  be 
most  heavily  injured,  with  the  Columbia,  Victor,  Hoosier  Beauty  and 
Killamey  in  the  order  named. 

EXPERIICKNTS  ON   CoNTROL 

Inasmuch  as  a  serious  infestation  existed  in  the  above-named  green- 
houses, the  entire  crop  of  roses  was  threatened,  because  the  ravages 
of  the  insects  were  progressing  at  such  an  alarming  rate.  Moreover, 
roses  at  this  season  of  the  year  were  being  forced  as  the  weather  condi- 
tions  were  ver\'  favorable.     Therefore  a  delicate  situation  presented 

*  Loe.  cit. 
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itself,  and  necessarily  the  program  of  control  would  have  to  be  in 
accordance  with  the  cultural  methods,  so  as  not  to  prove  deleterious  to 
the  future  growth  of  the  plants. 

Ordinarily  arsenicals  are  the  standard  remedies  used  to  combat  such 
ravenous  leaf  feeders.  Hence,  it  was  decided  to  make  a  few  prelimi- 
nary tests  of  varying  strengths  of  paris  green,  calcium  arsenate,  and 
arsenate  of  lead.  It  was  found  that  powdered  arsenate  of  lead  did  not 
injure  the  roses  when  used  at  the  rate  of  two  to  two  and  a  half  pounds 
to  fifty  gallons  of  water,  adding  one-half  ounce  of  soap  to  each  gallon 
of  spray  material.  All  of  the  infested  plants  were,  therefore,  thor- 
oughly sprayed  with  the  above  insecticide,  using  a  pressure  sprayer. 
Special  care  was  taken  to  cover  all  the  foliage  so  that  it  presented  a 
white-washed  appearance  which  was  retained  for  many  days.  Con- 
trary to  the  general  reported  control  on  strawberries  with  arsenicals,  it 
was  soon  found,  however,  that  under  the  existing  conditions  such  meas- 
ures were  ineffective.  This  was  due  to  the  particular  choice  which  the 
adults  showed  for  the  young  and  tender  growth  that  was  being  forced, 
during  the  hot  sultry  nights,  and  which  in  turn  could  not  be  sprayed 
constantly  in  order  to  keep  it  covered  with  arsenate  of  lead.  This 
was  coupled  with  the  insects'  nocturnal  feeding  habit.  Further,  it  was 
lound  that  they  practically  avoided  the  lead  covered  foliage.  This 
naturally  necessitated  an  immediate  change  of  the  control  program 
because  of  the  alarming  rate  at  which  the  injury  was  proceeding. 

The  next  consideration,  therefore,  was  the  use  of  a  standard  f umigant 
such  as  hydrocyanic-acid  gas  which  is  frequently  employed  in  green- 
house fumigation.  Here  again,  we  were  confronted  by  the  question 
of  determining  a  killing  dosage  for  the  adult  beetles,  of  which  very 
Uttle  was  known.  Secondly,  the  advisability  of  using  such  measures 
on  the  tender  growth. 

Preliminary  experiments  with  a  fourth  to  half  an  ounce  of  sodium 
cyanide  per  thousand  cubic  feet  of  space  proved  entirely  ineffective. 
The  maximum  dosage  which  roses  are  known  to  withstand,  using  two 
ounces  per  thousand  cubic  feet  of  space  was  therefore  employed.  The 
exposure  lasted  two  hours.  It  is  advisable  to  point  out  the  fact  that 
fumigation  at  this  strength  and  duration  during  hot  sultry  summer 
nights  is  contrar>'  to  the  general  recommendations  for  fumigating 
greenhouses,  but  drastic  measures  were  imperative,  otherwise  the  whole 
crop  might  just  as  well  have  been  left  to  the  insects  for  complete 
destruction  which  most  certainly  would  have  followed. 

An  examination  of  the  fumigated  houses  at  8:30  o'clock  the  following 
morning  showed  very  encouraging  results.  The  beetles  were  found 
lying  on  their  backs,  or  sides,  exposed  on  the  surfaces  of  the  foliage  in 
great  numbers.     Many  were  killed  in  their  tracks  in  the  act  of  feeding. 
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while  othere  could  be  found  lying  on  the  surface  of  the  bench  soil  and 
beneath  the  plants.  Owing  to  the  fact  that  the  adults  showed  a  marked 
tendency  to  feign  death,  a  total  of  317  of  the  apparently  dead  insects 
were  collected  and  held  in  cages  for  several  days  for  further  observa- 
tions. (>f  these  less  than  3  per  cent  revived  from  the  effects  of  the  gas, 
or  expressed  in  other  words  a  killing  of  97  per  cent  of  the  adult  beetles 
resulted  from  the  above  fumigation. 

As  was  anticipated  practically  all  of  the  tender  growth  was  more  or 
less  burned.  This  injury,  however,  was  only  temporary  since  at  the 
expiration  of  three  weeks  the  plants  were  in  excellent  condition  and 
had  produced  an  abundance  of  newly  forced  growth  which  was  attrib- 
uted to  the  stimulating  effects  generally  following  fumigation  with 
hydrocyanic-acid  gas.  Incidentally  the  burning  back  of  this  young 
growth  <leprived  the  few  remaining  adults  of  their  favorite  place  of 
feeding. 

From  the  above  experiments  it  appears  that  until  further  progress 
has  been  made  in  life  history^  studies  and  habits  of  this  new  rose  pest  in 
greenhouses,  a  satisfactory  method  of  controlling  the  adults  of  the 
strawberr>'  root-worm  is  by  the  use  of  hydroc>'anic-acid  gas,  at  the 
rate  of  two  ounces  sodium  cyanid  per  one  thousand  cubic  feet  of  space, 
with  an  exposure  of  two  hours.  The  destruction  of  the  adults  at  this 
time  should  forestall  a  recurrence  the  following  spring  and  summer, 
since  a  very  large  percentage  of  the  adult  females  are  killed  many 
months  prior  to  the  normal  time  of  egg  laying. 


Mr.  Alvaii  Pctcrmox:  This  insect  has  been  ver>'  injurious  in  a 
large  rom^-houne  at  Summit,  N.  J.,  for  three  seasons.  For  two  seasons 
we  have  l)een  making  more  or  less  careful  studies  on  the  life  history 
and  contml  measure.  We  have  found  at  least  two  generations  during 
the  year,  the  adults  appearing  in  large  numl)ers  during  the  months  of 
June  and  July,  and  again  in  September.  At  this  time  of  the  year 
(r>ei*<*mU*r)  you  will  find  the  form  in  the  soil  passing  the  winter  in 
the  adult  stage.  AlK)Ut  the  first  of  Februar>',  the  adults  come  out, 
feed  and  then  de|K)sit  their  eggs.  They  cH)ntinue  to  deposit  eggs 
until  alHUit  the  iai^t  of  April,  and  a  little  lat€*r  young  larva?  are  found 
in  the  ground  aUiut  the  l>aM>  of  the  roM*  plants.  Full  grown  lar\'» 
and  pupa*  an*  abundant  early  in  June.  The  adults  make  their  appear- 
ance in  r(>n!<iderable  nuniU^rs  in  June  and  July.  During  August  the 
adults  an'  gn»atly  nnluciMl  in  numU^rs.  Again  in  SeptemU»r  full 
grown  larvie  and  pupse  may  U*  found  in  the  soil  and  the  pupa*  change 
into  adults.  So  far  as  ol>serve<l  all  of  the  adults  c*onie  out  and  feed 
befon*  going  into  a  dormant  condition. 


232  JOURNAL  OF  ECJONOMIC  ENTOMOLOGY  [Vol.  13 

In  respect  to  control  measures,  we  have  tried  soil  treatments, 
fumigations  and  sprays.  As  yet,  we  are  not  satisfied  with  any  of  the 
results.  Hydrocyanic  acid  gas  was  used  in- August  at  the  rate  of  one 
and  one-half  ounces  for  twenty  minutes.  A  very  serious  burning  of 
the  foliage  and  young  growth  occurred  and  only  a  small  per  cent  of 
the  adults  were  killed.  The  burned  plants  were  set  back  to  such  an 
extent  that  they  did  not  fully  recover  that  season.  Dusting  with  a 
lead,  sulfur  and  lime  mixture  when  the  plants  are  in  the.  drought 
period  (June  and  July)  gives  considerable  promise  for  control. 

At  the  present  time,  Mr.  May,  who  is  the  owner  of  this  greenhousei 
employs  a  beating  method.  When  the  adults  are  abundant  in  the 
morning,  he  puts  his  force  to  work  beating  the  bushes.  The  men 
hold  pans  under  the  bushes  and  catch  the  adults  as  they  fall.  When 
the  bushes  are  jarred,  the  adults  will  fall  from  them.  This  seems  to 
be  a  very  crude  and  an  expensive  method.  The  adults  have  been 
caught  in  large  numbers  and  the  infestation  has  been  reduced  to  such 
an  extent  that  this  past  season  the  injury  produced  by  the  adults  was 
by  no  means  as  serious  as  in  previous  seasons. 

President  W.  C.  O'Kane:  The  next  paper  on  the  program  is 
"Poison  Baits  for  Grasshoppers,"  by  W.  P.  Flmt. 

POISON  BAITS  FOR  GRASSHOPPERS 

By  W.  P.  Flint,  Urhana,  III, 

Under  Illinois  conditions  at  least  75  per  cent  of  the  damage  by  grass- 
hoppers occurs  in  fields  of  clover,  alfalfa,  soy  beans,  cowpeas,  and  other 
legumes.  This  is  not  due  so  much  to  the  fact  that  the  hoppers  hatch 
from  eggs  deposited  in  such  fields  as  that  they  congregate  in  them  dur- 
ing the  summer.  It  would  seem  that  under  our  conditions  legumes  are 
distinctly  attractive  to  grasshoppers  and  it  was  thought  that  a  poison 
bait  with  a  strong  legume  odor  might  possibly  prove  more  attractive 
than  the  standard  bran-molasses-lemons  bait.  So  far  as  known  to  the 
writer,  no  tests  with  such  mixtures  have  been  made,  with  the  excep- 
tion of  the  alfalfa  meal  mixture  which  has  been  used  to  some  extent  in 
the  west  and  very  little  in  the  states  east  of  the  Mississippi.  The  odor 
from  the  alfalfa  meal,  however,  differs  from  that  of  freshly  ground 
legumes,  and  has  not  been  found  particularly  attractive  to  grasshop- 
pers. To  test  the  effect  of  adding  freshly  ground  legumes  a  series  of 
experiments  was  carried  out,  using  the  standard  bran  bait  in  compari- 
son with  a  bran-Paris  green  bait  containing  the  same  amount  of  poison, 
but  in  which  a  certain  amount  of  freshly  ground  legumes  had  been 
mixed. 

The  inner  bark  of  the  black  locust,  Robinia  pseudacacia,  has  the 
strongest  characteristic  legume  odor  to  be  found  in  any  plant  known  to 
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the  writer.  For  this  reason  it  was  selected  as  the  substance  to  be  used 
in  the  first  test  with  these  baits.  Of  course,  this  bark  could  not  be 
obtained  in  sufficient  quantities  to  make  practical  its  general  use  for 
this  purpose.  Twenty-five  pounds  of  bran  and  one  pound  of  Paris 
green  were  mixed  dry,  and  a  stiff  mash  was  made  by  adding  water  in 
which  had  been  stirred  about  one-half  pound  of  the  ground  inner  bark 
of  the  black  locust.  The  generally  recommended  bait,  consisting  of  25 
pounds  bran,  one  pound  Paris  green,  two  quarts  molasses,  six  lemons 
and  water  sufficient  to  make  a  stiff  mash,  was  mixed  at  the  same  time, 
and  the  two  baits  applied  at  the  rate  of  about  10  pounds  to  the  acre  in 
a  clover  field  where  the  hoppers  averaged  about  25  per  square  yard. 
The  baits  were  sown  early  in  the  morning,  and  counts  of  the  dead  hop- 
pers in  five  square  yards  made  in  the  afternoon  of  the  next  day.  The 
results  of  the  test  with  this  material  showed  nearly  as  many  grasshop- 
pers kiUed  where  the  legume  was  used  instead  of  the  molasses  and 
lemons.  As  the  locust  bark  was  difficult  to  obtain  and  also  hard  to 
grind,  three  pounds  of  freshly  ground  green  beans  were  substituted  in 
subsequent  tests. 

During  1918  and  1019  seven  tests  were  made,  using  the  standard 
bran  mash,  and  in  comparison,  the  same  amount  of  bran  and  P^ris 
green  mixed  with  water  containing  three  pounds  of  finely  ground  green 
beans.  In  all  but  one  of  these  tests  a  considerably  higher  number  of 
grasshoppers  were  killed  where  the  beans  were  used,  as  was  shown  by 
counts  of  the  dead  hoppers  found  by  carefully  examining  five  square 
yards  of  the  treated  clover  fields  the  second  afternoon  after  the  baits 
had  been  sown.  Counts  made  in  this  manner  in  45  sqiuire  yards  of 
treated  clover  showed  an  average  of  two  dead  hoppers  per  square  yard 
more  in  the  areas  treated  with  green  beans  than  in  those  where  the 
standard  poison  bran  bait  had  been  used.  This  is  not  a  \'er>'  much 
higher  kill,  but  seems  to  prove  rather  conclusively  that  this  bait  is  at 
least  as  good  as  the  standard  mixture.  With  the  present  price  of 
materials  for  making  these  baits,  it  will  cost  about  25  cents  per  acre 
less  to  treat  with  the  legume  bait  than  with  the  molasses  and  lemons. 
This  bait  has  the  added  advantage  that  the  materials  for  making  it  are 
nearly  always  at  hand. 

During  the  summer  of  1919  several  experiments  were  trie<l  in  which 
three  pounds  of  freshly  ground  clover  were  substitute<l  for  the  ground 
green  >)eans.  The  results  of  these  tests  showe<l  that  the  l)ait  nuule  in 
this  nuinner  was  practically  as  goml  as  that  made  with  the  lieans,  and 
was  a  little  l)etter  than  the  bran-molasses-lemons  liait.  Recent  work 
of  Dr.  Morrill  in  .\riiona'  seenui  to  show  that  the  bran  l)ait  without  the 
addition  of  either  molasses  or  lemons  is  nearly,  or  quite,  a.*^  effective  as 

» Jour,  of  Eeoa.  En%^  VoL  12,  p.  337 
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the  bait  where  these  materials  are  used,  and  it  is  possible  that  the  use 
of  legumes  has  not  added  very  greatly  to  the  attractiveness  of  the  bait 
in  the  experiments  just  reported.  However,  no  work  was  done  which 
would  give  a  comparison  with  bran,  Paris  green  and  water  alone.  The 
eight  tests  reported  seem  to  show  conclusively  that  the  addition  of  the 
ground  legumes  to  the  water  used  in  mixing  the  bran  and  Paris  green 
bait  renders  it  fully  as  attractive  as  does  the  addition  of  molasses  and 
ground  fruits,  in  the  quantities  usually  recommended. 

The  following  table  shows  the  number  of  dead  grasshoppers  found  in 
five  square  yards,  on  examining  the  fields  where  the  different  baits  had 
been  appUed. 

There  are  certain  situations  in  which  it  is  not  desirable  to  use  the 
poison  bran  baits.  Some  of  these  are  roadsides,  ditch  banks,  and  like 
places,  covered  with  a  growth  of  large  tall  weeds;  gardens  and  truck 
patches  in  the  vicinity  of  dwelhng  houses,  where  the  owner  may  not 
wish  to  use  the  bran  bait  for  fear  of  killing  chickens  or  wild  birds; 
although  there  seems  to  be  very  little,  if  any,  evidence  to  show  that 
birds  are  ever  poisoned  by  this  mixture.  Several  years  ago  the  writer 
noticed  the  fact  that  grasshoppers  feed  readily  upon  paper,  especiaUy 
the  heavy  brown  wrapping  paper  such  as  is  generally  used  in  stores  for 
wrapping  heavy  parcels.  It  seemed  that  it  might  be  possible  to  treat 
papers  with  a  poisonous  solution  to  which  some  substance  attractive 
to  grasshoppers  had  been  added,  and  that  such  papers  if  fed  upon  by 
the  hoppers  would  prove  effective  in  killing  them.  It  was  thought  at 
first  that  the  soluble  poisons  would  be  best  to  use  in  this  way,  and  that 
papers  soaked  in  such  solutions  would  probably  absorb  sufficient  poison 
to  render  them  effective  in  killing  the  grasshoppers  should  they  feed 
upon  them.  A  few  tests  with  papers  soaked  in  solutions  of  one  gallon 
of  molasses,  two  pounds  of  sodium  arsenite  and  32  gallons  of  water  failed 
to  kill  any  grasshoppers,  although  the  insects  fed  upon  the  papers  in 
large  numbers,  and  continued  to  feed  upon  them  for  several  days.  A 
solution  was  made  in  the  same  proportions,  but  substituting  for  so- 
dium arsenite,  crude  arsenic  containing  about  10  per  cent  water  sol- 
uble arsenic.  A  few  grasshoppers  were  killed  by  feeding  on  papers 
soaked  in  this  solution,  although  this  was  not  nearly  as  effective  as  the 
standard  poison  bran  mash.  As  the  grasshoppers  fed  readily  upon  the 
papers,  and  still  but  poor  results  were  obtained  as  far  as  actual  number 
killed  was  concerned,  it  was  thought  possible  that  an  insoluble  poison 
would  increase  the  effectiveness  of  this  method  of  treatment.  Conse- 
nuently  an  experiment  was  tried  using  Paris  green  in  place  of  the  more 
ighly  water  soluble  poisons.  In  these  experiments  several  old  news- 
5rs  were  torn  into  pieces  about  four  inches  square,  and  soaked  for 
lalf  hour  in  a  mixture  of  one  gallon  water,  one-fourth  cup  molasses, 


April,  '201 


FLINT    GRAKMHOPPER  BAIT 


235 


8     :: 


5 

a 


II 


111 


IJi 


6 

iiti! 

—  •2  — 5* 


II 

sail 

JJ-. 


I 

liih 


a- 


t;     8     s 


»    s 


1 

a 


«     ft 


■1 
1 


3 

9 


S      2? 


1 


3 


ill  n  1-3  ni  :i 


236  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  [Vol.  13 

two  ounces  Paris  green  and  one  ounce  salt.  These  papers  were  sown 
between  5:00  and  6:00  a.  m.  over  a  clover  field  containing  about  25 
grasshoppers  to  the  square  yard.  An  adjoining  strip  in  the  same  field 
was  treated  with  the  standard  poison  bran  mash  at  the  rate  of  about  10 
pounds  per  acre.  The  papers  were  sown  as  evenly  as  possible  over  the 
field  in  such  a  manner  as  to  leave  the  bits  of  paper  about  six  inches 
apart.  Counts  made  the  second  day  from  the  time  of  application 
showed  nearly  four  times  as  many  dead  hoppers  per  square  yard  in  the 
area  where  the  papers  had  been  used  as  in  that  sown  with  the  poison 
bran  mash.  At  this  time  grasshoppers  were  still  feeding  in  consider- 
able numbers  upon  the  papers,  although  they  fed  very  Uttle  upon  the 
poison  bran  except  during  the  first  few  hours  after  it  was  applied.  In 
fact,  several  later  visits  to  this  field  showed  that  the  hoppers  continued 
to  feed  upon  the  poisoned  papers  until  they  were  almost  entirely  con- 
sumed. The  results  of  two  other  tests  conducted  in  the  same  manner 
showed  a  much  higher  number  of  grasshoppers  killed  in  parts  of  the 
field  where  the  poisoned  papers  were  scattered  than  in  that  treated 
with  the  poison  bran  mash. 

While  sufficient  tests  have  not  been  carried  out  to  prove  that  greater 
numbers  of  grasshoppers  can  be  killed  by  the  use  of  poisoned  papers 
than  with  the  poison  bran  bait,  it  seems  advisable  to  mention  this 
method,  as  it  has  several  distinct  advantages.  If  later  experimental 
work  proves  that  such  a  method  is  more,  or  equally,  effective,  the  prep- 
aration of  such  papers  might  be  taken  up  by  some  of  the  insecticide 
companies.  It  seems  that  such  a  paper  could  be  manufactured,  con- 
taining the  poison  and  some  substance  rendering  it  attractive  to  the 
grasshoppers,  and  could  be  sold  in  bulk.  To  prepare  it  for  use  one 
would  merely  have  to  soak  this  paper  in  water  and  distribute  it  on  the 
infested  fields.  Such  a  material  could  probably  be  sold  much  cheaper 
than  the  homemade  poison  bran  mash  could  be  prepared,  and  if  dis- 
tributed through  the  usual  trade  channels,  would  be  used  more  readily 
by  the  average  farmer  than  is  the  case  where  he  has  to  mix  the 
materials  himself. 


Mr.  Stewart  Lockwood:  I  would  like  to  ask  if  any  count  was 
kept  of  the  grasshoppers  feeding  on  the  poisoned  paper  when  it  was 
damp  and  when  it  was  dry.  Did  they  eat  more  of  the  damp  paper 
than  of  the  dry  paper? 

Mr.  W.  p.  Flint  :  The  papers  seem  to  work  in  much  the  same  man- 
ner as  the  bran.  When  the  paper  was  distributed  it  was  damp  and 
the  grasshoppers  came  to  it  from  quite  a  distance,  although  quite  a 
few  were  found  feeding  on  the  paper  in  mid-afternoon  of  a  bright  day 
when  it  was  thoroughly  dried  up. 
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Mr.  T.  J.  Headlee:  Is  there  danger  of  cows,  chickens,  etc.,  eating 
poisoned  paper? 

Mr.  W.  p.  Funt:  I  do  not  know  that  there  is  any  greater  danger 
in  using  the  paper  than  in  using  poisoned  bran.  I  was,  however,  able 
to  overcome  the  prejudice  with  some  people  by  using  paper  instead 
of  bran. 

Mr.  J.  R.  Parker:  At  the  Montana  Experiment  Station  this  past 
summer  we  conducted  preliminary  experiments  with  twelve  different 
attractive  substances  and  much  to  our  surprise  found  that  lemons  and 
lemon  extract  ranked  at  the  bottom  of  the  list  and  that  amyl  acetate 
was  far  ahead  of  any  of  the  others;  we  also  found  that  salt  alone  was 
practically  as  good  as  when  both  molasses  and  fruit  juices  were  used. 

Mr.  Arthur  Gibson:  In  our  work  in  Elastem  Canada,  we  have 
conducted  a  large  number  of  experiments  in  controlling  locusts  and 
like  Mr.  Parker,  we  have  found  that  salt  is  one  of  the  best  attractants. 
We  used  the  ordinary  Kansas  bait  in  1015  at  the  cost  of  21  cents  an 
acre.  Substituting  salt  for  the  molasses  and  fruits  we  reduced  the 
cost  to  7  cents  an  acre.  One  of  the  best  formulas  we  used  was  20 
pounds  of  sawdust,  one-half  pound  Paris  green,  one-fourth  pound  salt, 
and  three  gallons  of  water.  We  have  killed,  with  this  mixture,  up  to 
720  locusta  to  the  square  yard. 

President  W.  C.  O'Kane:  The  next  paper  is  entitled  ''Organisa- 
tion for  Grasshopper  Control/'  by  George  A.  Dean  and  E.  G.  Kelly. 

ORGANIZATION  FOR  GRASSHOPPER  CONTROL 

By  Gborox  a   Dean,  BntamoloifiMi,  Kanmu  SlaU  AffncuUunl  Cottift  mmd 

Experiment  Siatum 

and 

E.  G.  Kbllt,  Eiteneion  BnUmoloffiM,  Kanmu  SiaU  A^uUwnd  CcUege^ 

Since  the  first  recorded  devastation  in  Kansas,  western  Kansas  has 
been  the  scene  of  several  outbreaks  of  grasshoppers.  Inasmuch,  how- 
ever,  as  several  other  western  and  some  eastern  states  have  records  of 
devastation  by  this  pest,  Kansas  cannot  claim  the  distinction  of  being 
the  "  (f rasshopper  State/'  although  it  has  been  so  dubbed  by  many 
people.  The  state  has  a  large  acreage  of  level  prairie  lands  suitable 
for  cultivation  and  in  proportion  to  its  area  probably  has  almost  as 
large  an  acreage  under  cultivation  as  any  other  state.  In  spite  of  the 
fact  that  there  is  very*  little  waste  land  on  farms,  the  roadsides  and 
fence-rows  afford  abundant  breeding  grounds  for  grasshoppers.  West- 
em  Kansas  grows  a  large  acreage  of  wheat,  oata,  barley,  alfalfa,  com 

>  CootributioD  No.  50,  from  the  Eiitomologkd  Laboratory,  Kumm  8ute  Agri- 
eoHural  CoDcfe. 
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and  sorghum,  and  at  one  season  or  another  these  crops  are  all  subject 
to  attack.  Wheat  is  often  attacked  in  the  fall,  the  hoppers  coming  in 
from  the  edges  and  roadsides,  and  devastating  a  strip  of  the  young 
wheat  from  two  to  four  rods  wide.  In  cases  of  bad  outbreaks,  such  as 
the  one  in  the  fall  of  1918,  entire  fields  are  devastated  by  the  lesser 
migratory  grasshopper,  Mdanoplus  atlanis.  In  the  summer  oats, 
barley,  alfalfa  and  com  are  frequently  damaged  by  the  hoppers  con- 
centrating soon  after  leaving  the  ripened  wheat.  Sorghum,  except 
when  very  small,  is  not  readily  attacked. 

In  the  fall  of  1918,  thousands  of  acres  of  fall  sown  wheat  were  dev- 
astated by  the  grasshoppers  and  millions  of  eggs  were  deposited  in  the 
favorite  places,  especially  in  wheat  planted  on  fallow  land  and  in  corn 
land.  Many  miles  of  roadside  and  fence-rows  were  burned  and  disked, 
destroying  myriads  of  eggs,  and  had  all  the  farmers  practiced  this 
method  of  control  there  probably  would  have  been  no  serious  infesta- 
tion in  1919.  The  several  miles  of  disked  roadsides  and  fence-rows 
amounted  to  a  small  percentage  compared  to  the  thousands  of  miles 
not  disked.  Early  in  May  the  grasshopper  eggs  began  to  hatch,  and 
by  June  1  the  roadsides  and  fence-rows  were  literally  swarming  with 
young  hoppers.  A  general  warning  was  sent  out  calling  attention  to 
the  seriousness  of  the  situation,  and  a  few  farmers  who  realized  the 
danger  put  out  the  poisoned  bran  mash.  Three  counties  even  organ- 
ized for  concerted  action,  but  still  the  farmers  went  about  the  work 
with  an  indiflferent  attitude,  believing  the  hoppers  would  do  no  damage 
to  the  wheat  or  other  crops. 

In  early  June  farmers  were  surprised  to  find  so  many  hoppers  scat- 
tered over  the  wheat  fields,  instead  of  along  the  edges  only  as  in  pre- 
vious years.  Investigation  soon  showed  that  the  fields  in  which  the 
hoppers  were  so  plentiful  were  either  fallowed  or  fields  following  corn. 
Since  these  fields  were  in  good  condition  of  tilth  they  were  not  even  so 
much  as  disked  or  harrowed  before  planting,  and  thus  the  hoppers- 
found  a  hard  surface  in  which  to  deposit  their  eggs.  It  was  in  these 
fields  that  they  were  found  in  early  June  and  not  in  those  which  had 
been  recently  cultivated  before  seeding.  It  was  also  these  fields  that 
later  suflFered  devastation.  Although  the  grasshoppers  were  in  the 
wheat,  oats,  and  barley  in  much  larger  numbers  than  the  farmers 
expected,  yet  they  had  always  had  grasshoppers  in  these  crops  and  had 
managed  to  harvest  a  crop.  This  year,  however,  the  hoppers  won  out. 
The  hot  days  in  late  June  following  a  wet  period  ripened  the  wheat 
very  rapidly.  The  hoppers  had  eaten  most  of  the  leaves  and  those  left 
dried  quickly  in  the  hot  sun.  The  grasshoppers  in  search  of  food 
simply  crawled  up  the  stalks  where  they  found  a  bit  of  green  just  below 
the  head.     Here  they  ate  an  elongated  notch  into  the  stem.     Right  at 
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this  time  there  came  an  unumially  hot  Saturday,  foUowed  by  a  brisk 
wind  on  Sunday,  and  when  the  sun  set  on  that  memorable  day,  June 
29,  Kansas  had  lost  millions  of  bushels  of  wheat  which  was  literally 
strewn  on  the  ground.  The  wheat  fields  had  the  appearance  of  having 
been  cut  with  a  dull  header.  There  were  several  counties  in  KanMt 
and  Oklahoma  injured  in  this  manner.  An  official  estimate  of  loss  in 
one  county  (Ford  County)  was  one  and  one-half  million  bushels  of 
grain,  or  more  than  three  million  dollars.  Since  the  sudden  ripening  of 
wheat  precipitated  the  hoppers  into  the  oats  and  barley  which  were 
still  green,  another  big  loss  was  caused,  and  com,  alfalfa  and  sorghum 
were  threatened.  In  the  stricken  counties  the  situation  was  reoognised 
as  alarming,  and  a  hurry-up  call  for  assistance  came  to  the  college. 
On  July  15  a  special  conference  of  county  agents  was  called  at  Dodge 
City.  Twelve  county  agents  from  Kansas  and  two  from  Oklahoma 
met  with  Karl  Knaus,  County  Agent  Leader,  and  E.  G.  Kelly,  Exlen* 
sion  EIntomologist,  for  the  purpose  of  drawing  up  plans  for  immediate 
action.  The  Kansas  grasshopper  law'  made  it  possible  for  very  quiek 
action.  According  to  the  law,  upon  receiving  *'  a  written  request  signed 
by  not  less  than  five  township  trustees  of  any  county,  or  by  a  majority 
of  the  township  trustees  in  counties  having  less  than  five  townships  in 
this  state,  the  board  of  commissioners  of  that  county  shaU  provide  f<Mr 
the  purchase  of  a  mixture  containing  Paris  green,  or  other  like  poison, 
for  the  extermination  of  grasshoppers  within  its  county,  and  shaD 
make  rules  and  regulations  for  the  distribution  and  use  thereof,  and 
shall  distribute  the  ingredients  of  such  mixture  to  the  township  trustees 
of  the  various  townships  which  may  require  the  use  of  such  mixture  for 
the  extermination  of  grasshoppers  in  their  respective  townships.  In 
purchasing  and  preparing  the  ingredients  of  such  mixture,  the  board  of 
county  commissioners  and  trustees  of  such  township  shaU  use  the 
formula  prescribed  and  recommended  by  the  Kansas  State  Agricul- 
tural (  ollcgp  or  its  experimental  stations  as  far  as  practicable.*' 

Then*  were  28  counties  in  Kansas,  and  four  in  Oklahoma  in  which 
immediate*  action  was  to  be  taken.  The  arsenic,  lemons,  syrup  and 
bran  needed  were  estimated.  Telegrams  went  out  to  dealers  f<Mr 
information  on  supplies  and  quotations.  By  6  p.  m.,  July  16,  the 
supplier  were  located  and  quotations  furnished.  A  carload  of  white 
arsenic  en  route  to  a  Kansas  City  commission  firm  from  Utah  was 
reroute<l  for  Dodge  City  at  Denver,  Colorado.  This  was  indeed 
fortunate  for  arsenic  was  the  pne  article  most  needed  and  most  difficult 
to  procure.  The  other  ingredients  were  closer  at  hand  and  readily 
accessible. 

>  (liMpUfr  147.  Sawion  Ulwb  oC  1917.  m  amended  by  House  BiU  No.  159, 
Uwt  oC  I9I9. 
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The  second  and  most  important  step  was  organiiing  the  forces  in 
each  county  for  effective  work.  Elach  county  agent  readily  handled 
his  county  through  the  farm  bureau.  The  counties  without  county 
agents  were  organised  by  representatives  of  the  college  during  the 
following  eight  days.  The  method  of  organising  the  county  was  to 
have  the  township  trustees  request  a  meeting  of  the  county  conunis- 
sioners  at  which  time  they  not  only  presented  the  petition  to  the  county 
commissioners,  but  also  made  an  estimate  of  the  amount  of  material 
their  respective  townships  would  need.  The  commissioners  acted  at 
once  and  placed  an  order  for  the  material.  The  township  trustees* 
were  responsible  not  only  for  the  equitable  distribution  of  the  material 
for  making  the  poisoned  bran  mash,  but  also  for  seeing  that  no  one 
shirkni  his  duty. 

The  northwest  counties  did  not  suffer  loss  to  wheat  but  as  soon  as 
the  wheat  was  cut  the  grasshoppers  began  migrating  to  com,  bariey, 
alfalfa  and  sorghum.  Ten  of  these  counties  coming  under  the  juris- 
diction of  one  district  agent  were  organised  by  him  with  the  assistance 
of  two  representatives  from  the  college. 

The  co5peration  of  the  farmers,  county  commissioners,  and  town- 
ship  trustees  was  such  that  many  thousand  acres  of  crops  were  saved 
from  devastation  and  millions  of  grasshoppers  killed. 

The  total  number  of  counties  organised  was  39,  representing  an  area 
of  :^3,985  square  miles,  or  about  two-fifths  the  entire  area  of  the  state. 
The  total  amount  of  bran  mash  distributed  was  4,565  tons,  or  183  car- 
Iriads.  This  required  83  tons  of  white  arsenic,  498,000  lemons,  and 
83,(KK)  gallons  of  s>'rup. 

In  addition  to  the  above  amount  of  white  arsenic,  20  tons  more  were 
ordere<i  to  l)e  use<i  in  the  fall  in  case  the  situation  warranted  it. 

The  results  of  the  poisoning  campaign  were  excellent  throughout 
the  infest e<i  areas.  Very  few  reports  of  poor  results  were  received,  and 
in  practically  ever>'  case  these  were  due  to  improper  mixing  and  apply- 
ing. It  should  alno  be  borne  in  mind  that  poisoning  the  grasshoppers 
at  this  time  al$H)  protected  the  fall  wheat,  for  no  reports  of  injury  to 
this  crop  have  reachetl  the  office  this  fall. 


Mr.  Stlwart  LorKwoon:  I  would  hke  to  ask  Mr.  Dean  to  go  a 
little  inoTv  thoroughly  into  his  organisation  of  the  county  and  town- 
ship. When  the  material  wa-s  received,  how  was  it  handleil  to  get  it 
out  din*rtly  to  the  fanners? 

Mr.  ( 1.  A.  Dean  :  For  a  mimU*r  of  years  we  have  been  using  poison 
bran  niaxh  in  Kansa.«<,  and  thus  a  majority  of  the  township  trustees  are 
thoroughly  familiar  with  the  metho<i  of  distributing  it.  In  many 
cases,  wlien  the  county  commissioners  receive  the  materials,  they 
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turn  them  over  to  the  township  trustees,  who  have  previously  estimated 
the  amount  they  will  need  in  their  townships  and  who  are  held  responsi- 
ble for  the  work.  The  farmers  come  to  their  township  trustees  for 
their  materials.  In  other  eases,  the  farmers  all  come  to  the  county 
seat  where  the  materials  are  checked  out  by  the  commissioners,  or 
the  county  farm  agent.  If  the  township  trustee  is  not  familiar  with 
the  proper  method  of  preparing  the  poison  bait  and  distributing  it, 
either  the  coimty  agent,  or  a  person  from  the  college  will  spend  a  day 
with  him  in  order  to  demonstrate  the  proper  method  of  mixing  and 
distributing.  As  a  matter  of  fact,  since  the  bran  mash  has  been  used 
very  extensively  for  several  years,  nearly  all  of  the  farmers  are  thor- 
oughly acquainted  with  the  work,  and  need  no  assistance  except  in 
organizing  for  concerted  action. 

Mr.  Stewart  Lockwood:  It  might  be  of  some  interest  to  know 
that  in  North  Dakota  we  have  put  on  a  campaign  along  similar  lines. 
We  have  been  forced  to  use  6,600  tons  of  bran  and  about  540,000 
pounds  of  arsenate  with  the  ingredients  to  go  with  it.  We  haven't 
had  time  to  experiment  with  different  formulas,  but  we  have  taken  the 
Kansas  formula  with  the  exception  of  adding  four  pounds  of  salt  to 
the  arsenic,  and  we  have  advised  the  farmers  in  every  case  to  ferment 
their  mixture,  that  is,  to  keep  it  in  a  barrel  or  sack  that  is  damp  twenty- 
four  or  forty-eight  hoiu*s  before  it  was  spread.  We  will  say  that  up 
there  in  North  Dakota  the  poison  bran  mash  that  had  been  fermented 
gave  much  more  satisfactory  results  than  the  other. 

President  W.  C.  O'Kane:  Mr.  J.  W.  MeCoIloch  will  present  the 
next  paper,  "A  Study  of  the  Oviposition  of  the  Corn  Earworm  with 
Relation  to  Certain  Phases  of  the  Life  Economy  and  Measures  of 
Control." 

A  STUDY  OF  THE  OVIPOSITION  OF  THE  CORN  EARWORM 

WITH  RELATION  TO  CERTAIN  PHASES  OF  THE  LIFE 

ECONOMY  AND  MEASURES  OF  CONTROL^ 

By  James  W.  McColloch,  Associate  Entomologist^  Agricultural  Experiment  Station^ 
Kansas  State  Agricultural  College 

In  1908  the  Department  of  Entomology'  of  the  Kansas  Agricultural 
Experiment  Station  undertook  a  complete  study  of  the  corn  earworm 
(Chloridea  obsoleta  Fabr.)  with  relation  to  its  injury  to  corn  in  Kansas. 
These  studies  had  been  in  progress  but  a  short  time  when  it  became 
apparent  that  a  thorough  investigation  of  oviposition  in  the  field  would 
furnish  much  valuable  information  relative  to  many  points  in  the  life 

*  Contribution  No.  43  from  the  Entomological  Laboratory,  Kansas  Stat€  Agri- 
cultural College.  This  paper  embodies  some  of  the  results  obtained  in  the  prosecu- 
tion of  project  No.  9  of  the  Agricultural  Experiment  Station. 
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cycle  and  towards  the  development  of  certain  methods  of  oontfol. 
Accordingly,  during  1908  and  1909  general  egg  counts  were  m^de  at 
irregular  intervals  in  the  field,  and  the  results  of  these  counts  with  rela- 
tion to  the  number  of  broods  and  to  the  time  of  planting  com  have  been 
discussed  by  Headlee.'  These  preliminary  studies  were  of  such  signifi* 
cance  that  in  1913  further  experiments  were  planned  to  determine 
more  accurately  the  relation  existing  between  ovipoeition  and  various 
phasefi  of  the  life  histor}'  and  methods  of  control. 

Thefle  experiments  were  incorporated  in  ''a  time  of  planting  experi- 
ment of  corn*'  which  has  been  in  progress  since  1909.  Briefly,  tha 
major  problems  under  consideration  were  to.determine  (1)  the  num- 
l)er  of  brooils  in  the  field,  (2)  the  part  of  the  com  plant  selected  for 
ovipoeition,  (3)  the  relation  of  oviposition  to  the  time  of  planting 
corn,  and  (4)  the  relation  of  oviposition  to  the  variety  of  com. 

Experimental  Methods 
Time  of  Planting  Bxperimeni 
In  order  to  l)etter  understand  the  data  presented  in  this  paper,  a 
brief  discussion  of  the  time  of  planting  experiment  is  essential.  This 
investigation  has  consisted  of  a  series  of  five  or  six  plots  of  com  planted 
at  regular  intervals  beginning  April.  15.  Four  standard  varieties  of 
corn,  namely,  Boone  County  White,  Commercial  White,  Kansas  Sun- 
flower, and  Hildreth,  have  been  grown  in  each  plot,  each  variety  being 
planted  in  three  200-feet  rows.  Plantings  were  made  on  April  15, 
May  1,  May  15,  June  1,  and  June  15.  In  1914  and  1915  a  sixth  plot  was 
plante<l  on  July  1,  but  since  com  seeded  at  this  time  seldom  if  ever 
matures,  this  plot  was  discontinued.  Since  1913  this  experiment  hat 
been  conducte<l  on  the  same  area  and  the  land  has  been  handled  in  the 
same  manner  as  is  usuall>'  followed  by  the  average  farmer.  The  rows 
were  forty  inches  apart  and  the  hills  thirty-six  inches.  Shortly  after 
coming  up,  the  com  was  thinned  to  two  plants  in  a  hiU. 

Method  of  Making  Egg  CounU 
The  egg  counts  were  nuule  on  the  same  plants  throughout  the  entire 
(leason.  A  typical  plant  of  each  variety  in  each  plot  was  selected  when 
It  was  about  six  inches  high,  and  was  examined  daily  for  eggs  of  the 
corn  earworm.  These  plants  were  selected  through  the  center  of  the 
plots  and  were  in  the  middle  row  of  each  variety. 

Saking 
As  earlier  studies  at  this  station  and  in  other  locaUties  had  shown 
that  the  earm-omi  moths  apparently  preferred  the  silks  of  com 


*  HnMilcr,  T.  J.,  Note*  on  the  Corn  Esrwurro.     In  Jour,  of  Ecqo.  Ent,  Vol.  3,  No. 
2,  pp  14^157,  4  charts.     1910. 
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corn  plants  that  were  in  silk,  it  seemed  advisable  to  follow  the  silking 
of  the  different  varieties  in  each  plot  to  determine  the  relation  existing 
between  silking  and  oviposition.  Accordingly,  in  1913,  a  detail  study 
of  silking  was  undertaken.  The  number  of  ears  bearing  fresh  or  attract- 
ive silks  were  counted  each  day  on  the  middle  row  of  each  variety  in 
each  plot,  a  silk  being  considered  attractive  from  the  time  it  appeared 
until  it  became  dry. 

Climatic  Data 
Climatological  conditions,  especially  rainfall,  have  a  direct  bearing 
on  the  growth  of  the  corn  plant  and  also  to  some  extent  on  the  corn 
earworm.  In  order  to  properly  interpret  the  data  presented  in  this 
paper,  the  essential  records  of  rainfall  are  shown  in  Table  I.  It  usu- 
ally follows  in  the  area  under  consideration  that  the  various  climatic 
conditions  correspond  to  the  rainfall.  Periods  of  low  rainfall  during 
the  growing  season  are  generally  associated  with  high  temperatures  and 
hot  winds.  Conversely  an  abundance  of  moisture  usually  means  mod- 
erate temperatures  and  absence  of  hot  winds. 

TaBUB   I — SUMXABT   OF  THB  RaINPALL   (iN    InCBBS)    AT   MANHATTAN,    KaNSAS,    FOR  T^E   GrOWZNO 

Months  of  1913  to  1918  Inclubive 


Total  for 

thethrae 

Bummer 

Yew 

April 

May 

June 

•  July 

August 

September 

ToUl 

monthB. 

1918 

2.96 

7.18 

1.55 

0.17 

0.65 

5.69 

18.20 

2.37 

1914 

1.19 

2.33 

4.58 

2.40 

3.56 

5.76 

19.82 

10.54 

1915 

2.04 

9.45 

6.69 

12.01 

3.07 

3.92 

37.18 

21.77 

1910 

2.17 

6.40 

7.43 

1.92 

0.76 

8.12 

26.80 

10.11 

1917 

4.59 

5.04 

4.80 

0.68 

6.92 

1.63 

23.66 

12.40 

1918 

3.74 

4.89 

1.33 

2.26 

3.71 

2.31 

18.24 

7.30 

The  years  1913,  1916,  and  1918,  were  exceptionally  poor  corn  years, 
due  to  the  extreme  drouth  of  midsummer  and  the  prevalence  of  hot 
winds.  These  conditions  had  a  direct  influence  on  the  number  of  silks 
present  on  the  plants  and  consequently  on  the  location  of  the  eggs. 
Conditions  were  somewhat  better  in  1914  and  1917  with  the  result  that 
the  growth  and  development  of  the  plants  was  more  nearly  normal. 
The  best  year  of  the  six  that  these  investigations  have  been  under  way 
was  1915,  when  the  midsummer  rainfall  was  excessive  and  the  tempera- 
ture was  moderate. 

General  Observation  on  the  Oviposition  of  the  Corn  Earworm 

IN  THE  Field 

Oviposition  normally  occurs  at  night,  the  adults  being  most  active 
at  this  time.  During  the  clear,  hot  days  of  midsummer,  the  moths 
usually  begin  flying  and  feeding  about  5:30  p.  m.,  and  egg  laying  begins 
shortly  after,  continuing  often  until  dawn.  On  cloudy  days,  or  during 
the  cool  days  of  fall,  oviposition  may  occur  in  the  daytime.  Until 
the  corn  crop  is  fully  matured,  eggs  are  rarely  found  on  plants  other 
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than  corn,  and  a  study  of  ovipoeition  on  corn  is  a  study  of  the  oviposi- 
tion  of  the  species. 

A  single  female  is  capable  of  depodting  from  500  to  2,000  eggs,  and 
as  high  as  570  may  be  deposited  in  a  single  night.  The  eggs  are  laid 
singly,  and  generally  only  one  or  two  on  a  plant.  In  ovipositing,  the 
female  lays  from  three  to  six  eggs,  then  feeds  for  a  short  period  before 
resuming  oviposition,  this  process  being  repeated  throughout  the  night. 

Destruction  op  the  Egos  bt  Natural  Aobncibs 

In  the  course  of  these  studies,  it  was  found  that  many  natural  agen- 
cies were  responsible  for  the  destruction  of  the  eggs,  or  at  least  for  their 
removal  from  the  plant  within  a  short  time  after  depodtion.  The  prin- 
cipal predaceous  enemy  of  the  egg  was  found  to  be  the  common  flower- 
bug  {Triphleps  insidiosus  Say)  which  often  destroyed  from  25  to  50 
per  cent  within  24  hours  after  deposition.  Other  predaceous  enemies 
m*ere  the  larvae  and  adults  of  the  lady  beetles  Hippodamia  canvergen$ 
Ciuer.,  //.  IS'punctata  Linn.,  H,  parenthesiM  Say,  H.  glaeiUs  Fabr., 
Adalia  bipunctata  Linn.,  MegtUa  fuacUabrU  Muls.,  and  Cydonida 
munda  Say.  In  addition,  the  larvse  of  the  lace  wing  {Ckry$apa  sp.) 
were  often  ol)0er\'ed  feeding  on  the  eggs.  A  number  of  insects  in  feed- 
ing cut  off  many  corn  silks  which  bear  eggs  and  these  fall  to  the  ground. 
Many  eggs  are  also  removed  from  the  plants  by  winds  and  beating 
rains.  Two  parasites,  Trichogramma  pretioM  Riley  and  TdenamuM 
heliothidis  Ash.,  attack  the  eggs,  but  their  presence  had  no  influence  on 
the  egg  count. 

Prrse.vtation  of  Experimental  Data 

This  study  of  oviposition  and  silking  has  been  in  progress  for  a  period 
of  8ix  years,  and  during  that  time  128  plants  representing  four  varieties 
of  corn  have  l>een  examined  regularly  for  eggs  of  the  com  earworm, 
and  the  same  nunil)er  of  rows  followed  with  regard  to  silking.  The 
period  represents  one  exceptionally  bad  earworm  year  (1914),  two  years 
of  al)out  normal  conditions  (1913  and  1918),  and  three  years  of  light 
corn  earworm  injur>'  (1915,  1916,  and  1917).  This  period  is  also  one 
prettenting  extremes  of  cUmatic  conditions  from  excessive  drouth  aiMl 
hot  winds  to  high  rainfall  and  moderate  temperatures.  The  detail 
data  obtained  in  these  studies  are  summarised  in  Table  II  to  show  the 
total  number  of  eggs  found  on  each  variety  of  each  date  of  planting  and 
in  Table  III  is  shown  the  location  of  the  eggs  with  relation  to  the  date 
of  planting.  The  data  secured  from  the  plantings  of  July  1  in  1914 
and  1915  are  included  in  the  discussion  which  follows  wherever  they 
are  applicable.  There  are  a  number  of  instances,  however,  where  these 
data  are  omitted,  since  they  do  not  represent  average  conditions. 


246 


JOURNAL  OF  ECONOMIC  ENTOMOLOGY 


[Vol.  13 


TaMLM  n — SUMIIAKT  OF 


THB  Total  Numbbs  or  Eoos  Dspositbd  on  Each  Vabibtt  or  Each  Datb  or 
PLAMTuro  Plot,  Mambattak,  Kans.,  1913-1918 


Variety 

Planted 

1918 

1914 

1915 

1916 

1^17 

1918 

Total 

Boone 

Sis' 

0 

2 

2 

1 

^1 

17 

29 

County 

4 

6 

4 

0 

2 

10 

96 

White 

May 

21 

10 

4 

7 

3 

3 

48 

June 

64 

22 

4 

10 

1 

3 

94 

June 

97 

206 

3 

11 

9 

178 

504 

July 

341 

47 

Commer- 

SfiS? 

19 

34 

6 

2 

1 

33 

96 

eial 

18 

19 

0 

1 

2 

3 

48 

White 

May 

21 

34 

2 

9 

7 

4 

77 

June 

92 

71 

3 

8 

4 

11 

188 

June 

181 

391 

6 

13    . 

6 

90 

687 

July 

349 

67 

KtlHIft 

Aoril 
'  May 

18 

35 

4 

5 

6 

14 

77 

Snnflowei 

1 

8 

3 

0 

15 

5 

88 

May 

6 

18 

1 

3 

2 

4 

88 

Juii 

29 

645 

1 

10 

0 

22 

607 

June 

9 

258 

10 

16 

8 

209 

610 

July 

618 

44 

Hikirath 

April 
May 

11 

7 

3 

0 

4 

23 

48 

22 

4 

2 

4 

2 

8 

42 

May 

9 

18 

5 

1 

0 

3 

81 

June 

109 

257 

3 

11 

5 

83 

418 

Jime 

63 

928 

8 

17 

14 

212 

1848 

July 

475 

98 

Eooa  ON  THE 

DimBBNT  Vabzbtxbs 

WITH  RbLATIOW 

TO  TBI 

Datb  or 

PLAMTDra. 

Manhattan, 

Kan*., 

1913-1918 

Variety 

Planted 

Leaf  surf aoe 

Silk 

Husk 

TaMel 

stalk 

Total 

Upper 

Lower 

Boone 

a^ 

15 

18 

0 

2 

2 

1 

6 

88 

County 

1 

8 

2 

10 

2 

2 

2 

86 

White 

May 

15 

15 

2 

12 

3 

0 

16 

48 

June 

1 

23 

4 

26 

10 

5 

27 

84 

Jime 

15 

234 

41 

91 

25 

40 

73 

604 

Commer- 

Aoril 
May 

15 

21 

4 

53 

0 

5 

12 

06 

cial 

1 

6 

6 

15 

1 

0 

15 

48 

White 

May 

15 

28 

5 

27 

0 

0 

17 

77 

June 

1 

62 

19 

2 

3 

2 

101 

188 

June 

16 

299 

66 

196 

6 

36 

84 

687 

KtlHIft 

^^' 

15 

12 

4 

47 

2 

5 

7 

77 

Sun- 

1 

7 

1 

21 

0 

1 

2 

33 

flower 

May 

15 

9 

7 

7 

0 

0 

6 

88 

June 

1 

77 

32 

390 

43 

6 

59 

607 

Jime 

15 

137 

54 

142 

24 

42 

111 

510 

Hildreth 

April 
May 

15 

8 

2 

13 

6 

6 

13 

48 

1 

17 

5 

3 

0 

2 

15 

42 

May 

15 

13 

6 

4 

0 

1 

7 

81 

June 

1 

152 

28 

123 

19 

10 

86 

418 

June 

15 

349 

92 

562 

9 

83 

147 

1243 

Discussion  op  Experimental  Data 
Number  of  Broods 
The  number  of  generations  of  the  earworm  present  annually  in  a 
locality  is  of  special  importance  in  a  consideration  of  many  control 
measures.  From  the  literature  quoted  by  Quaintance  and  Brues,^ 
the  number  of  generations  varies  from  one  or  two  in  Ontario  to  six 
or  seven  in  southern  Texas.  Headlee*  determined  the  actual  number 
of  broods  in  Kansas  to  be  three,  his  conclusions  being  based  on  fre- 
quent egg  counts  made  in  the  field  during  1908  and  1909.    The  results 

*  Quaintance,  A.  L.,  and  Bnies,  C.  T.    The  Cotton  BoU-wonn,  U.  S.  Dept.  Agric, 
Bur.  Ent.,  Bui.  50, 155  p.,  27  figs.,  25  pi.     1905. 
«  Headlee,  T.  J.,  op.  cU, 
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H^tninu"j!Tii 
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Jip^/^**^f  * 


Fig  7.  (irnph  "howinK  the  XoXa\  nuiiil»er  of  ffff^  found  daily  for  the  yrmn  1913 
t4>  191 S,  An<l  th«*  nvrrnicf*  (Ute  of  fii^t.  nmximum  and  Uuit|nIkinK  for*c«rh  Tmnety 
of  com  with  rfiatioti  to  thr  diitp  of  |»Untin|[. 

of  the  pn*M'nt  work  confirm  the  fincliniD^  of  Headlee  since  during  the 
six  yeant  tlmt  thef«e  inve^tifcationt*  have  been  in  progrero  three  distinct 
broods  have  l)een  in  evidence  each  M^anon.  Life  histor>'  studies  COD- 
ductiMl  under  practically  natural  conditions  have  shown  that  a  small 
partial  fourth  brocMl  may  emerge  late  in  the  fall.  The  results  of  the 
present  ^ttudy.  however,  indicate  that  this  brood  is  of  little  importance, 
especially  with  regard  to  com. 
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Figure  7,  which  shows  the  total  number  of  eggs  found  for  each  day 
during  the  six  years,  indicates  the  number  of  broods  and  the  approxi- 
mate period  that  each  brood  was  present.  Similar  curves  drawn  for 
each  of  the  years  resemble  very  closely  the  curve  for  the  six  years, 
except  that  there  is  some  variation  in  the  appearance  of  the  broods 
with  the  different  years  due  to  environmental  factors.  There  is  a  dis- 
tinct overlapping  of  the  broods  and  the  point  of  maximum  emergence 
is  not  greatly  emphasized  for  the  first  two  broods.  The  first  brood 
usually  begins  to  emerge  during  the  first  week  in  June,  and  reaches  its 
maximum  about  June  15.  The  second  brood  appears  about  July  4, 
and  is  at  its  maximum  July  13.  The  third  brood  begins  emerging 
about  August  10,  and  the  maximum  is  reached  during  the  last  days  of 
the  month,  and  the  first  days  of  September.  As  indicated  by  the  chart, 
the  first  two  broods  are  of  relatively  little  importance  as  compared 
with  the  third  brood,  and  in  developing  a  system  for  the  reduction 
of  earworm  injury  to  corn  the  problem  becomes  one  of  protecting  it 
from  this  last  brood. 

Silking 

The  studies  at  this  station  in  1908  and  1909  emphasized  the  fact  that 
the  moths  exhibited  a  decided  preference  for  the  silks  for  oviposition, 
and  that  a  corn  plant  was  in  its  most  attractive  stage  during  the  period 
of  silking.  Other  investigations  also  showed  that  a  large  per  cent  of 
the  larvae  entering  the  ear  originated  from  eggs  deposited  on  the  silks. 
With  these  points  in  mind  it  became  evident  that  in  the  development  of 
many  of  the  control  measures  it  would  be  necessary  to  study  the  silk- 
ing of  the  corn  plants  with  especial  reference  to  oviposition,  and  the 
data  presented  emphasizes  the  importance  of  this  point.  The  average 
period  of  silking  for  each  variety  with  regard  to  date  of  planting  is 
shown  in  Table  IV,  and  this  data  is  also  graphically  presented  in 
Figure  1  with  relation  to  the  oviposition  in  the  field. 

An  examination  of  the  table  indicates  that  the  date  of  silking  is 
dependent  on  the  variety  rather  than  on  the  date  of  planting.  Boone 
County  White  was  the  first  variety  to  begin  silking  and  to  reach  maxi- 
mum silking.  Kansas  Sunflower  and  Commercial  White  were  a  few 
days  later,  while  Hildreth  was  the  last  variety  to  silk.  There  was 
relatively  httle  difference  in  the  period  of  silking  of  Boone  County 
White,  Kansas  Sunflower,  and  Commercial  White,  while  in  the  case 
of  Hildreth  the  period  was  much  shorter.  Likewise  the  period  between 
first  silking  and  maximum  silking  is  shorter  in  Hildreth  than  in  the 
other  varieties. 

It  is  also  of  interest  to  note  that  while  the  plantings  were  made  at 
.  intervals  of  two  weeks,  the  dates  of  silking  show  a  difference  of  less 
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Tabu  IV— Atbbaoi  Pbeioo  or  SiLXiira  worn  Eacb  VAmimr  tx  Eaoi  Date  or  PLAimifo  Plot. 

MAmArrAM.  Kams..  1913-1§18 

DBtw  of  iilkiBC 


Period  o( 

.Ukiog. 

dayi 

!S^ 

Vftritty 

PUnUd 

BctBO 

MazinittfD 

End 

OMmnii 
dajn 

Booo* 

ts^ 

15 

7-12 

7-26 

8-18 

37 

14 

CooBty 

7-17 

7-31 

8-24 

38 

14 

Wluu 

May 

16 

7-23 

8-4 

8-31 

39 

13 

JUM 

1 

»-  2 

8-14 

9-  3 

32 

13 

JUM 

16 

»-U 

8-27 

MK-  3 

flO 

13 

CommwciaJ 

^Cj' 

16 

7-18 

7-30 

8-24 

37 

13 

Wbito 

1 

7-21 

8-  2 

8-28 

38 

13 

May 

16 

7-27 

8-  8 

9-  6 

40 

13 

June 

1 

»-  2 

8-17 

9-  8 

34 

13 

Juiw 

16 

8-18 

9-  3 

10-10 

43 

16 

ffllMMt 

April 
SJay 

16 

7-13 

7-28 

8-19 

37 

15 

swaowvf 

1 

7-21 

8-  1 

8-20 

36 

11 

May 

16 

7-2« 

8-  6 

9-  3 

39 

11 

JOM^ 

8-  4 

8-16 

9-19 

33 

11 

JuM 

16 

8-18 

9-  2 

10-10 

43 

15 

HUdr«th 

AdtU 
May 

16 

7-20 

7-81 

8-22 

33 

11 

1 

7-24 

8-  3 

8-27 

34 

10 

May 

16 

7-29 

8-10 

9-  3 

38 

13 

Jui^; 

I 

8-10 

8-21 

9-  8 

39 

11 

JUIM> 

16 

8-23 

9-  6 

10-11 

SO 

14 

than  a  week  Ix'tween  the  plantiniCB  of  April  15  and  May  1,  and  May  1 
and  May  15.  In  the  later  plantinics,  however,  the  inter\'al  between 
ailkinfc  approximates  the  difference  between  dates  of  planting.  It  is 
also  worthy  of  notice  tliat  the  period  of  silking  for  all  varieties  is  much 
lonicer  in  the  planting  of  June  15,  and  that  the  shortest  period  occurs  in 
the  planting  of  June  1.  In  the  first  three  plots  there  seems  to  be  a 
tendency  for  the  period  of  silking  to  Iw  prolonged  with  the  delay  in 
planting. 

The  present  studies  indicate  that  silking  is  influenced  by  a  number  of 
factors  such  as  climatic  conditions  and  pollination.  Under  favorable 
conditions  a  plant  usually  remains  in  silk  from  four  to  eight  days. 
During  years  of  low  rainfall  and  hot  winds,  fewer  silks  are  produced 
and  many  of  the  silks  that  do  appear  are  destroyed  within  one  or  two 
days  by  the  hot  winds.  PoUination  is  often  prevented,  delayed  or 
incomplete<l  and  the  silk  may  continue  to  grow  to  an  unusual  length 
and  remain  green  for  a  much  longer  time.  An  examination  of  the 
daily  records  shows  that  during  the  period  the  plants  under  observa- 
tion were  silking,  the  majority  of  the  eggs  were  found  on  the  silks,  and 
any  factor  that  influence<l  silking  had  its  influence  on  the  number  and 
location  of  the  eggs. 

Ijocaiion  of  Eggs 

A  knowle<lge  of  the  parts  of  the  plant  selected  by  the  moths  for  ovi- 
position  is  important  in  developing  certain  measures  of  control.  This 
is  es()ecially  true  in  working  out  a  spraying  program,  a  time  of  planting 
experiment,  or  in  a  study  of  varieties  of  corn  with  relation  to  their 
resistance  to  corn  earworm  injur}'. 
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During  the  six  years  that  these  investigations  have  been  in  progress, 
6,867  eggs  (Table  V)  have  been  found  on  the  plants  under  observatioiu 
Of  these,  2,247  or  32.7  per  cent  were  on  the  upper  surface  of  the  leaves, 
and  2,100  or  30.6  per  cent  on  the  silks. 

TaBLK   V — SUMMABT  SHOWING  TBB  LOCATION  OF  THB  EOOS  ON  128  CORN  PLANTS  UnDBR  ObBBKTA- 

TioN  AT  Manhattan,  Kanb.,  1913-1918 


Year 

Leaf  surface 
Upper           Lower 

Silk 

Husk 

Tassel 

Stalk 

Total 

1913 

358                  57 

117 

30 

4 

219 

785 

1914 

1.413                499 

1,556   • 

100 

449 

629 

4,646 

1915 

70                    7 

177 

11 

11 

54 

880 

1916 

48                  12 

12 

1 

22 

34 

ISO 

1917 

19                    4 

59 

6 

0 

4 

88 

1918 

339                  66 

179 

34 

124 

143 

885 

Total 

2,247                645 

2.100 

182 

610 

1,063 

6367 

PtoroentoftoUl 

32.7                9.4 

30.6 

2.6 

8.9 

15.8 

100.0 

As  indicated  by  the  table,  there  is  a  marked  variation  in  the  number 
and  location  of  the  eggs  in  the  different  years,  a  condition  influenced 
largely  by  the  character  of  the  year.  An  analysis  of  the  data  shows 
that  the  moths  chose  the  silks,  the  upper  surface  of  the  leaves  and  the 
stalks  for  oviposition.  Of  these  the  silks  were  preferred,  and  during 
those  years  when  the  plants  silked  normally,  the  larger  number  of  eggs 
were  found  on  the  silks.  When  silking  was  delayed  or  prevented,  as 
in  1913,  1916,  and  1918,  by  drouth  and  hot  winds,  the  upper  surface 
of  the  leaves  and  the  stalks  were  selected  in  preference  to  the  other 
parts.  In  considering  the  places  selected  for  oviposition,  it  must  be 
remembered  that  the  plant  under  favorable  conditions  is  in  silk  from 
four  to  eight  days,  while  the  other  parts  of  the  plant,  especially  the 
leaves  and  stalk,  are  available  during  the  entire  life  of  the  plant.  It  is 
also  of  interest  to  note  that  a  full  grown  plant  has  about  twenty  square 
feet  of  upper  and  lower  leaf  surface,  and  that  eggs  may  be  deposited  on 
any  part  of  the  leaf. 

Relation  of  Oviposition  to  Date  of  Planting 
Since  the  amount  of  injury  is  obviously  influenced  by  the  number  of 
eggs  deposited  on  the  plant,  and  especially  on  the  ear  and  silks,  a  study 
of  oviposition  is  necessary  for  the  interpretation  of  the  data  secured  in 
"a  time  of  planting  experiment.'*  The  date  of  planting  experiment  at 
this  station  has  been  conducted  primarily  to  determine  the  optimum 
time  to  plant  corn  ^to  obtain  the  maximum  yield  and  the  minimum 
amount  of  corn  earworm  injury.  In  the  present  discussion,  the  rela- 
tion existing  between  date  of  planting  and  oviposition  is  considered,  the 
relation  between  yield  and  injury  being  reserved  for  a  future  paper. 

As  was  shown  in  Tables  II  and  III,  there  is  a  variation  in  the  number 
and  location  of  the  eggs  with  regard  to  the  different  varieties  planted  at 
the  same  time,  and  this  condition  is  true  with  relation  to  the  varieties 
planted  at  different  dates.  A  summary  of  the  total  number  of  eggs 
found  on  each  variety  for  each  date  of  planting  is  presented  in  Table 
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VI,  and  in  Table  VII  these  data  are  summarixed  to  show  the  number 
and  location  of  the  eggB  with  relation  to  the  date  of  planting  for  the 
six  years. 

Tabls  VI— Summabt  or  thi  Total  NcMaiB  or  Eoos  ox  Eacb  VABtmr  or  Eacm  Dats  or  Puarrw 
AT  MAiniArrAif.  Kaja..  1§13-19I8 


D»t«o(PUiitiat 

Vvtety 

April  15 

May   1 

May  15 

Juo*  1 

Juael5 

TaUl 

Boom  Cmmtar  White 

29 

96 

77 

48 

849 

36 
43 
S3 
43 

143 

48 

77 
39 

31 
185 

94 

189 

007 

418 

1.308 

504 

687 

510 

1J43 

3.9U 

701 

1.781 
4.888 

Tabls  VII— Sommabt  or  tsi  NuMSsa  ah* 

Location 

or  TSB  Eooa 

wrm  Rblatiox  to  tbb 

DATSor 

PLAimifO.    MAmUTTAlf. 

KAsm..  1913-1918 

^s:^ 

Tpper           lAfW9r 

8Uk 

Hiadi 

TaaM4 

Scalk 

Total 

i«M     15 

W 
311 

ftA 

SU 

1^19 

10 
14 
90 
83 
353 

llA 

49 

flO 

540 

991 

10 

3 

3 

75 

54 

17 
5 
1 

83 
301 

38 

34 

48 

873 

415 

9m 

us 

It  is  obvious  from  the  results  thus  presented  that  April  15  is  too  eariy 
from  the  standpoint  of  ovipodtion  for  all  varieties,  with  the  possible 
exception  of  Boone  County  White,  and  June  1  is  too  late.  More  eggs 
were  laid  on  the  plants  planted  April  15  than  on  those  (danted  May  1, 
and  in  the  case  of  Commercial  White,  Kansas  Sunflower  and  Hil- 
dreth  than  on  those  planted  May  15.  A  decided  rise  in  the  number  of 
eggs  on  all  varieties  is  seen  in  the  plots  of  June  1  and  June  15,  and  simi- 
lar results  are  noted  for  the  important  parts  of  the  plant  selected  for 
oviposition,  although  they  are  not  so  pronounced.  The  relationship 
between  the  date  of  planting  and  oviposition  is  more  clearly  brought 
out  in  Table  VIII  which  shows  the  frequency  with  which  the  lowest 
nunil)er  of  eggs  m-ere  found  for  each  variety  with  regard  to  time  of 
planting.  In  the  case  of  Boone  County  White,  tlie  fewest  eggs  were 
found  on  April  15  planting  in  three  years  of  the  six.  In  five  years  the 
lowest  number  of  eggs  on  Commercial  White  were  on  the  May  1  plant- 
ing, and  in  three  year»  the  same  m-as  true  for  Kansas  Sunflower.  On 
the  other  hand,  the  fewest  eggs  on  Hildreth  were  on  the  planting  of  May 
15  in  three  years  of  the  six.  Summariiing  the  data  for  the  four  varie- 
ties during  th(>  nix  yoar».  it  is  noted  that  in  12  instances  out  of  a  poa- 
sible  24,  the  fewe*»t  eggs  liave  lieen  found  on  the  May  1  planting.  May 
15  is  second  with  nix  instances,  April  15  is  thinl.  and  in  one  case  the 
lowest  numU'r  wai«  found  on  the  June  1  plot. 

TABLa  VIII — Paa^caacT  wira  Waaca  tva  Lowaar  NcitaBa  or  Eotia  Wtai  Fotaa  o»  lUca 

VAaiarr  WrmKiOAapToDATBur  pLAimxo.  \U»aArTA)i.  K^xm.lVU  \9in 

Vanrty                           April  I A  May  1                    Ma»  I.'»                   Jua*  I 

Booo#  C*tMmt>  %  bilr                               3  2                               1 

ComaarrriAl  mtiitr                                       I  .% 

Kaoiaa  Huafliivrff  :t                              3                              1 

Hiktmh                                                      1  J                              3 

Total  5  rr  8  I 
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The  results  of  six  years'  investigation  show  that  there  is  a  direct 
relation  between  the  number  of  eggs  deposited  on  a  variety  and  the 
date  of  planting,  and  that  there  are  several  factors  to  be  considered  in 
developing  an  optimum  time  to  plant  com.  Headlee'  pointed  out 
that  com  planted  about  May  1  was  less  injured  by  the  com  earworm 
than  corn  planted  April  15  or  May  15  and  later.  He  attributed  this 
to  the  fact  that  early  planted  com  passes  through  its  most  attractive 
stage — silking — before  the  third  brood  of  moths  appear,  and  also  that 
corn  planted  too  early  suffers  a  setback  from  climatic  conditions.  The 
results  of  the  present  studies  in  general  confirm  the  findings  of  Headlee^ 
and  the  data  on  oviposition  offer  an  explanation  for  this  condition. 
In  the  Ught  of  the  present  investigations,  however,  the  variety  of  com 
must  be  considered  with  relation  to  the  date  of  planting,  since  each 
variety  exhibits  certain  variations  with  regard  to  growth,  time  of  silk- 
ing, period  of  silking,  and  maturing.  In  addition,  there  are  certain 
morphological  characters  that  may  have  an  influence.  As  has  been 
pointed  out,  the  number  of  eggs  increases  with  the  delaying  in  silking 
and  maturing  of  the  varieties,  and  the  early  silking  and  maturing 
varieties  have  had  the  fewest  eggs. 

The  relation  between  the  total  number  of  eggs  found  daily  during 
the  six  years,  and  the  average  period  of  silking  is  shown  graphically  in 
Figure  7.  As  seen  by  this  figure,  the  maximum  emergence  of  the  sec- 
ond brood  of  moths  is  about  July  10^  and  the  third  brood  begins  to 
emerge  about  August  8.  Obviously  the  optimum  date  to  plant  corn 
with  regard  to  the  earworm  would  be  at  such  a  time  as  to  bring  it 
into  silk  between  these  two  broods.  A  study  of  the  figure  shows  that 
corn  planted  from  April  15  to  May  15  silks  at  approximately  the  same 
time,  being  but  a  few  days  later  for  each  delay  of  two  weeks  in  sowing. 
In  the  case  of  the  first  two  dates  of  planting,  the  maximum  silking 
period  is  passed  before  the  emergence  of  the  third  brood.  The  May  16 
plot  is  just  reaching  its  maximum  period  of  silking  when  the  third 
brood  begins  to  emerge,  while  the  last  two  plots  are  in  full  silk  at  the 
time  this  brood  is  abroad.  The  variation  in  the  number  of  eggs  on 
the  varieties  in  the  earlier  plots  is  due  largely  to  the  time  of  silking 
with  relation  to  the  second  brood  of  moths. 

From  the  data  shown  in  Table  VIII,  it  is  seen  that  in  the  greatest 
number  of  instances  the  lowest  number  of  eggs  were  found  on  the  May 
1  plot,  with  the  May  15  plot  second,  and  the  April  15  plot  third.  In 
other  words,  the  corn  planted  April  15  was  in  silk  during  the  latter  part 
of  the  period  that  the  second  brood  of  moths  were  ovipositing.  The 
May  1  plot  was  in  maximum  silk  about  August  1 ,  or  at  a  time  when  the 
second  brood  had  practically  disappeared,  and  the  third  brood  had  not 

1  Headlee,  T.  J.,  op.  cU. 
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emerged.  An  analysis  of  the  data  indicates  that  from  the  standpoint 
of  the  number  of  eggs  deposited,  Boone  County  White  can  be  planted 
from  April  15  to  May  1,  Conmiereial  White  about  May  1,  and  Kansas 
Sunflower  and  Hildreth  from  May  1  to  May  15.  Sunmiarising  the 
results  for  the  four  varieties,  May  1,  under  favorable  conditions,  is 
apparently  the  optimum  time  to  plant  com  to  escape  injury  from  the 
com  earworm. 

Relation  of  Oviposition  to  Different  Varieties  of  Ck>RN 

The  number  and  location  of  the  eggs  is  worthy  of  consideration  in  a 
study  of  the  resistance  of  different  varieties  of  com  to  earworm  injury. 
Thus  far  little  work  has  been  done  along  the  line  of  immunity,  and  in 
the  investigations  that  have  been  conducted  emphasis  has  been  placed 
on  the  presence  or  absence  of  larval  injury  with  relation  to  the  mor- 
phological characters  of  the  plant.  Collins  and  Kempton,^  in  breeding 
sweet  com  resistant  to  the  corn  earworm,  considered  four  protective 
characters,  namely:  the  distance  the  husk  extends  beyond  the  ear; 
the  thickness  of  the  husk  covering;  the  texture  of  the  husk,  and  the 
presence  or  absence  of  husk  leaves.  While  a  study  of  the  |dant  char- 
acteristics  is  of  great  importance  in  such  an  investigation  it  would  seem 
that  a  study  of  the  oviposition  would  be  important  in  correlating  and 
interpreting  the  results.  As  has  l)een  pointed  out,  the  moths  show  a 
preference  for  the  silks,  and,  as  will  be  shown,  there  is  a  direct  relation 
between  silking  and  the  number  of  eggs  deposited.  The  present 
studies  also  show  that  fewer  eggs  are  deposited  on  the  husks  than  on 
any  other  part  of  the  plant.  In  the  investigations  under  discus- 
sion, there  has  IxH^n  considerable  variation  in  the  number  of  eggs 
di*posited  on  the  four  varieties  grown  in  the  plots,  a  condition  that 
has  prevailed  practically  ever>'  year.  A  study  of  the  data  presented 
in  Table  II  nhows  that  in  43.7  per  cent  of  the  32  plots  grown  in  the 
six  yean«,  Boone  County  White  has  had  the  lowest  number  of  eggs, 
Kansas  Sunflower  has  had  the  fewest  eggs  in  28.3  per  cent  of  the 
plots,  Conmiereial  White  in  15.6  per  c^nt,  and  Hildreth  in  12.5  per 
cent. 

A  coniparison  of  the  data  summariztHi  in  Table  III  indicates  that 
there  is  also  a  similar  variation  in  the  lcK*ation  of  the  eggs  on  the 
different  varieties,  although  this  difference  is  not  so  pronounced. 
During  th(*  time  thes<*  investigationn  have  \wen  in  progress,  fewer 
eggs  have  \yeen  found  on  all  parts  of  Boone  (\)unty  White,  except 
the  husk  (Table  IX  i,  than  on  each  of  the  other  varieties.     Likewise, 

*  (*<iUinii,  (r  II  ,  and  Keinpton.  J  H.,  Brmliiig  Swrrt  (\»rn  RfnifitAnt  to  thr  Corn 
Earworm.     In  Jour,  \tcnc  Rrsrsrrh,  Vol.  XI,  Ni»  11.  p  M9-572.     1917. 
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the  number  of  eggs  on  Hildreth  has  exceeded  those  on  the  other 
varieties. 

TaBLB  IX — SUKMABT  OF  THE  LoOATIOir  OF  THE  EOOS  FoUND  ON  THE  DXFrKBKNT  VaBIKTIBS,   MaJT- 

HATTAjr.  Kans..  1913-19181 


Vari^ 

Leaf  surface 
Upper         Lower 

Silk 

Husk 

Tassel 

Stalk 

Total 

Boone  CountyWhite 
Commercial  white 
Kanaae  Sunflower 
HiMzeth 

444               74 

676              146 
486              210 
742              215 

277 
371 
699 
753 

48 
23 
75 
36 

88 

91 

146 

285 

158 
801 
301 
323 

1.507 
1.917 
2.3M 

>  Includes  plots  of  July  L 

There  are  many  factors  to  be  considered  with  relation  to  the  oviposi- 
tion  on  the  different  varieties  of  corn  which  offer  an  extensive  field  for 
further  investigation.  In  connection  with  the  data  just  presented,  it 
is  of  interest  to  note  that  there  is  an  evident  relation  between  the  time 
of  silking  and  maturing,  and  the  number  of  eggs.  Boone  Uounty 
White,  which  had  the  lowest  number  of  eggs,  is  the  earliest  variety  in 
point  of  silking  and  maturing.  Kansas  Sunflower  is  second  in  this 
respect,  Commercial  White  third,  and  Hildreth  last.  Kansas  Sun- 
flower, however,  ranks  third  in  the  total  number  of  eggs  found  on  a 
variety  in  the  six  years,  due  to  the  fact  that  the  plant  in  the  plot  of 
June  1,  1914,  produced  three  ears  at  intervals  of  several  days,  with  the 
result  that  the  plant  was  in  silk  for  an  exceptionally  long  time,  and  a 
large  number  of  eggs  were  deposited  on  these  later  silks.  In  the  work 
under  discussion,  several  instances  were  noted  where  plants  having 
rather  smooth  leaves  had  fewer  eggs  deposited  on  them  than  on  plants 
having  the  leaves  rough  and  hairy.  Similar  observations  have  been 
noted  in  the  case  of  the  stalk.  The  number  of  leaves  borne  by  a  plant 
and  the  leaf  area  are  to  be  considered,  since  the  number  present  may 
vary  from  8  to  18,  and  there  is  a  corresponding  variation  in  the  leaf 
area.  The  number  of  ears  produced  by  a  plant  is  also  important,  since 
a  plant  may  have  from  one  to  four  ears,  each  one  silking  at  a  Uttle 
different  time  and  consequently  the  plant  is  attractive  to  the  moths  for 
a  longer  period.  Many  other  factors  might  be  mentioned  in  connec- 
tion with  the  location  of  the  eggs  on  the  different  varieties,  but  since, 
in  the  present  work,  the  morpholog>'^  of  the  plants  has  not  been  fol- 
lowed closely,  it  does  not  seem  advisable  to  discuss  them  further.  At 
the  present  time  an  investigation  is  being  conducted  along  the  lines 
suggested  with  a  large  number  of  varieties,  and  more  extended  informa- 
tion is  being  obtained  from  this  work. 

Summary 

A  study  of  the  oviposition  of  the  corn  earworm  on  different  varieties 
of  corn  plants  with  relation  to  the  date  of  planting  and  period  of  silk- 
ing has  been  made  during  the  past  six  years.     This  work  represents 
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the  daily  number  of  eggs  deposited  on  128  individual  plants  and  the 
silking  period  of  128  rows  of  com. 

Three  distinct  broods  of  the  com  earworm  occur  each  year,  the  first 
brood  of  moths  emerging  early  in  June,  the  second  brood  about  July 
10,  and  the  third  brood  about  August  10.  The  maximum  emergence 
occurs  about  two  weeks  after  the  first  emergence.  The  first  two  broods 
are  of  little  importance  in  comparison  with  the  third  brood. 

The  date  of  silking  is  dependent  on  the  variety  rather  than  on  the 
date  of  planting.  While  the  plantings  were  made  at  intervals  of  two 
weeks,  the  dates  of  silking  show  a  difference  of  less  than  a  week  for 
com  planted  April  15,  May  1,  and  May  15. 

The  moths  show  a  decided  preference  for  the  silks  for  ovipoeition. 
When  these  are  not  available,  the  upper  surface  of  the  leaves  and  the 
stalks  are  selected.  Relatively  few  eggs  are  deposited  on  the  lower 
surface  of  the  leaves,  the  husk,  or  the  tassel. 

There  is  a  distinct  relation  between  the  date  of  planting  and  the 
number  and  location  of  the  eggs.  From  the  data  presented,  April  15 
is  too  early  to  plant  com  from  the  standpoint  of  ovipoeition,  and  June 
1  is  too  late.  The  variety  of  com,  however,  is  to  be  considered  in 
developing  the  optimum  date  to  plant  com,  since  each  variety  exhibiti 
certain  variations  which  will  have  an  influence  on  the  number  of  eggs 
deposited  on  it.  An  analysis  of  the  data  indicates  that  from  the  stand- 
point of  the  number  of  eggs  deposited,  Boone  County  White  can  be 
planted  from  April  15  to  May  1;  Commercial  White  about  May  1; 
and  Kansas  Sunflower  and  Hildreth  from  May  1  to  May  15.  Consider^ 
ing  the  results  for  the  four  varieties.  May  1,  under  favorable  conditions, 
is  the  optimum  time  to  plant  com  to  escape  the  com  earworm. 

Considerable  variation  has  been  noted  in  the  number  of  eggs  d^ 
posited  on  the  four  varieties  of  com.  In  43.7  per  cent  of  the  plott 
grown  in  the  six  years,  Boone  County  White  has  had  the  lowest  number 
of  eggs.  Kansas  Sunflower  has  had  the  fewest  eggs  in  28.3  per  otnt 
of  the  plots,  Commercial  White  in  15.6  per  cent,  and  Hildreth  in  12.6 
per  cent.  A  similar  variation  was  noted  in  the  location  of  the  eggs  on 
the  different  varieties.  There  are  a  number  of  factors  to  be  considered 
with  relation  to  oviposition  on  varieties  of  com,  the  principal  ones 
being  the  time  and  period  of  silking,  the  time  of  maturing,  and  certain 
morphological  characters  of  the  plant. 


PBB8IDKNT  W.  C.  O'Kane:  The  next  paper  is  by  R,  W.  Leiby. 

THB   CORN-STALK   BORER,  DUTRASA  ZEACOLBLLA  DTAR 

By  R,  W.  Lmbt.  RaUigk,  .V.  C. 
(Withdrawn  for  publication  elsewhere) 
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Mr.  W.  J.  Schoene:  Evidently  the  cornstalk  borer  is  not  quite 
so  injurious  in  Virginia  as  in  North  Carolina.  We  have  made  a  few 
observations  and  in  codperation  with  Mr.  W.  J.  Phillips,  of  the  Bureau 
of  Entomology,  plowing-out  experiments  have  been  in  progress  during 
the  past  two  years.  The  past  autumn  an  attempt  was  made  to  check 
up  the  injury  by  the  first  and  second  broods  of  larvae.  This  was  done 
by  examining  each  stalk  and  weighing  separately  the  product  of  the 
stalks  injured  by  the  various  broods.  It  appears  from  the  several 
fields  examined  that  the  injury  by  the  second  brood,  that  is  the  injury 
of  the  larvae  that  attacks  the  com  when  it  is  nearly  mature,  is  of  very 
little  importance.  The  main  injury  is  caused  by  the  first  brood  of 
larvae. 

Adjournment. 


Meeting  of  the  Cotton  States  Entomologists 

There  was  held  a  meeting  of  the  Cotton  States  Entomologists  at 
Vicksburg,  Miss.,  and  Tallulah,  La.,  on  March  1,  2  and  3,  to  consider 
several  of  the  most  important  entomological  problems  of  the  cotton 
belt.  The  meeting  was  opened  on  the  evening  of  March  1,  at  which 
time  representatives  reported  on  entomological  activities  in  their 
respective  states  including  teaching,  research,  quarantine  and  exten- 
sion. This  was  followed  by  a  discussion  on  the  **Pink  BoUworm 
Problem,'*  by  Dr.  W.  D.  Hunter.  The  entire  meeting  reassembled 
at  Tallulah  on  March  2,  for  an  examination  of  the  cotton  dusting 
machinery,  and  then  adjourned  to  the  Opera  House  where  Mr.  B.  R. 
Coad  took  charge  of  the  meeting  and  explained  the  investigations 
conducted  at  the  United  States  Delta  Laboratory  at  Tallulah,  La., 
and  the  present  status  of  boll  weevil  poisoning. 

Dr.  Van  Dine  made  a  very  interesting  address  on  ''Mosquito 
Control.''  The  remainder  of  the  session  was  continued  at  Vicksburg 
and  included  a  paper  on  "The  Sweet  Potato  Weevil  Fight,"  by  Mr. 
J.  A.  Graf,  followed  by  discussions.  The  European  corn  borer  problem 
was  discussed  at  some  length. 

Mr.  J.  A.  Montgomery  of  the  Florida  State  Plant  Board  presented  a 
most  interesting  paper  on  the  ''Standardization  of  Inspection  Laws." 
Following  a  discussion  on  this  paper  a  committee  was  appointed  to 
submit  at  as  early  a  date  as  possible  a  draft  for  consideration  and 
subsequent  adoption  by  the  various  cotton  states.  The  meeting  ended 
by  a  discussion  on  citrus  canker,  port  inspections,  and  bee  disease 
inspection,  including  the  enforcement  of  foul  brood  laws. 

The  Association  of  Southern  States  Entomologists  has  no  by-laws. 
Its  existence  is  mutual  on  the  part  of  entomologists  both  federal  and 
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State.     Any  worker  in  the  Southern  States  is  a  member  of  the  Associi^ 
tion. 

It  has  no  schedules  for  meetings,  but  the  meetings  are  called  when- 
ever any  grave  matter  confronting  the  entomologists  requires  serious 
and  immeiiiate  attention.  All  the  meetings  so  far  have  been  for 
specific  purposes,  they  have  been  well  attended  and  at  every  meeting 
definite  policies  have  been  formeil  for  the  guidance  of  the  various 
workers  in  their  respective  states  in  order  to  achieve  uniform  and  cod- 
certed  action.  At  this  meeting  over  fifty  representatives,  including 
nearly  all  the  Southern  States,  were  present. 

A.    F.    CONRADI, 

Secretary, 

RFXOLITIOXS  ADOPTED  BY  THE  CXHTON  STATES  ENTOMOLO- 
GISTS  .\t  VicKSBURO,   Miss.,   March  1,  2  and  3,  1920 

Be  It  Rcsolvbd,  That  the  thanlcB  of  thifl  AffmciAtion  be  extended  to  the  , 
tion  of  Southern  Afcricultural  Workers  for  itii  invitation  to  affiliate  with  that , 
ciation,  that  mich  invitation  be  hereby  accepted,  and  that  the  President  of  our 
AjM)ciation  be  delegated  and  authorised  to  arrange  for  mich  affiliation. 

Be  It  Rr^soLVED,  That  it  i«  the  conviction  of  the  memberi  of  this  AMociatioo  that 
the  European  com  borer,  Japanese  beetle,  Oriental  peach  moth  and  gipiQr  moth, 
foreign  pesta  cstabliahed  in  the  northeastern  United  States,  constitute  a  poteataal 
menace  to  the  aicricultural  prosperity  of  the  Southern  States,  and  we  urge  opoo  the 
National  Cfovemment  such  steps  and  appropriations  as  are  necessary  to  prewot  the 
further  spread  of  these  destructive  pests  in  the  United  States,  that  eamest  efforts 
should  be  made  to  eradicate  them. 

Be  It  Resolved,  That  the  experience  of  Texas  and  Louisiana  with  the  pink  boD* 
worm  emphasises  the  importance  of  each  state  doidk  systematic  scouting  work  for 
such  dangerous  insect  prsts  as  the  pink  boUworm,  European  oom  bof«r,  Oriental 
peach  moth,  sweet  potato  weevil,  etc. 

Be  It  Resolved,  That  it  is  apparent  that  there  is  need  for  crop  pest  eoolrol  lawSy 
with  the  necessary  funds  to  enforce  them,  in  every  state  to  enable  responsible  autiiori- 
ties  to  deal  promptly  and  effectively  with  dangerous  pests  wherever  they  may  baooms 
eeUblished. 

Be  It  Resolved,  That  while,  in  our  opinion,  a  wide  diversity  in  climatic  eonditions, 
horticultural  products  and  insect  fauna  makes  impractical  the  applieatiuii  of  uaifdrm 
nursery  inspection  laws  and  reguktions  in  all  the  states  of  the  United  States,  it  Is, 
nevertheless,  desirable,  in  the  interests  of  increased  horticultural  devekipmit  aad 
the  economical  administration  of  inspection  measures,  that  sueh  laws  and  rtgulataoaB 
be  standardised  in  the  Southern  States,  and  uniformity  therein  secured  as  far  as  maj 
be  possible,  and  that  to  this  end  it  is  recommended  that  nursery  inspectioii  laws,  or 
rules  and  regulations  placed  in  effect  in  the  Southern  States  include  tiie  foOowtag 
essentials: 

1.  Nursery  inspection  certificates  should  remain  continuously  in  force  (instaad  of 
expinng  at  a  certain  date  each  year)  as  long  as  the  nursery  continues  to  pass  frequeat 
and  thorough  inspections. 

2.  Nursery  inspection  fees  and  license  fees  should  be  abolished. 

3.  Each  state  should  require  a  valid  and  unaltered  certificate  of  inspection  of 
uniform  siae  and  appearanoo  atlaebad  to  each  container  ci  nursery  stock.    For  Una 
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purpose  is  suggested  a  No.  8  raw  hide  tag  with  brass  eyelet,  with  certificate  of  inspec- 
tion at  top,  address  space  in  center,  and  address  of  nurseryman  at  the  bottom,  and 
that  writing  of  consignee's  address  on  the  tag  shall  constitute  cancellation  of  that 
certificate  tag  for  further  use. 

4.  Quarantines  should  be  made  as  nearly  as  possible  to  conform  to  quarantine 
rules  of  the  Federal  Horticultural  Board. 

5.  Inspection  certificate  tags  should  be  issued  only  by  the  state  inspector  and 
printing  of  copies  of  these  certificates  by  others  should  be  prohibited  as  constituting 
a  counterfeiting  of  the  certificate. 

6.  All  certificate  tags  should  be  serially  numbered  and  the  use  of  each  tag  accounted 
for  by  the  nurserymen  sending  to  the  inspector  a  complete  record  of  the  stock  sold  or 
shipped  under  such  certificate  tag.  This  in  order  that  the  state  inspector  may 
promptly  inspect  past  shipments  from  the  nursery  where  any  dangerous  pest  or 
disease  appears  therein. 

Your  committee  is  of  the  opinion  that  a  committee  of  three  members  should  be 
appointed  by  the  President  of  this  Association  to  recommend  standard  practices  in 
handling  the  following  phases  of  nursery  inspection  work: 

A.  Standardization  of  fumigation  requirements,  especially  as  to  dosage  and  tinoe 
of  exposure. 

B.  Use  of  fumigation  certificates. 

C  Listing  the  plants  which  should  be  dipped  in  insecticides,  the  strength  of  such 
dips  and  manner  of  dipping. 

D.  State  requirements  applying  to  interstate  shipments. 

E.  Use  of  certificate  tags  and  permit  tags  of  the  same  color  in  all  Southern  States 
during  each  shipping  season. 

Be  It  Resolved,  That  this  Association  extend  its  thanks,  and  same  are  hereby 
extended  to  Dr.  W.  D.  Hunter,  and  Mr.  B.  R.  Coad,  of  the  Bureau  of  Entomology, 
and  their  associates  for  the  demonstrations  and  explanations  of  boll  weevil  poisoning 
methods  afforded  us  at  the  Tallulah  Laboratory,  to  Mr.  B.  R.  Coad  in  assisting 
in  compiling  the  proceedings  of  this  meeting,  to  the  management  of  the  National 
Park  Hotel  for  providing  this  Association  conveniences  for  holding  its  session,  and  to 
representatives  of  the  Vicksburg  Press  and  such  business  interests  of  Vicksburg  as 
have  contributed  in  various  ways  to  the  success  of  our  meetings  and  the  comfort 
and  convenience  of  our  members. 

Resolution  Concerning  the  Pink  Bollworm  Situation,  Adopted  by  the 
Association  of  Cotton  States  Entomologists  at  Vicksburg,  Miss., 

March  3,  1920 

Whereas,  The  recurrence  of  the  pink  bollworm  of  cotton  in  the  previously  infested 
area  in  southeastern  Texas,  the  discovery  of  the  insect  at  points  outside  the  previously 
known  infested  area  and  the  discovery  of  serious  infestations  in  southwestern 
Louisiana,  from  which  latter  area  large  shipments  of  cotton  seed  have  been  made  to 
other  portions  of  the  state  of  Louisiana,  create  a  critical  situation  menacing  the  future 
of  the  whole  cotton  industry  of  the  United  States  and 

Whereas,  The  situation  so  created  is  one  of  emergency  calling  not  only  for  the 
continuation  of  the  present  eradication  work  but  also  for  prompt  and  drastic  measures 
to  prevent  the  further  dissemination  of  the  pest,  now  therefore 

Be  It  Resolved,  By  the  various  entomologists,  quarantine  officials  and  other 
agricultural  agents  assembled  at  this  meeting  of  the  Association  of  Cotton  States 
Entomologists  at  Vicksburg,  Miss.,  this  3rd  day  of  March,  1920,  that  in  order  to 
prevent  the  further  spread  of  the  pink  bollworm  the  Federal  Horticultural  Board 
should  impose  a  quarantine  against  the  movement  from  the  states  of  Texas  and 
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Loukumm  inta  other  tUtot  of  all  nuitenals  and  ihingB  which  are,  or  would  be  likely, 
to  carry  and  distribute  infestation,  and  this  AMociation  respectfully,  but  neverthelesi 
eamMtly  and  forcefully,  urges  the  Federal  Horticultural  Board  to  take  such  action 
without  unnecessary  delay  and 

Be  It  FuRTHca  RsaoLvsD,  That  those  in  attendance  at  this  meeting  as  individuals 
and  officials  pledge  to  the  Federal  Horticultural  Board  and  the  state  authorities  our 
whole-hearted  and  unstinted  support  in  the  efforts  now  being  made  to  eradicate  the 
pink  boUwonn  and 

Be  It  Fuktuui  Rcsolveo,  That  it  is  the  unanimous  opinion  of  those  issemhled 
that  the  authorities  of  the  sereral  sUtes  in  the  cotton  belt  should  immediately  and 
forthwith  impose  quarantines,  effective  at  once,  against  the  movement  into  these 
states  from  the  states  of  Texas  and  Louisiana  of  all  thingi  and  materials  which  are 
likely  to  introduce  the  pink  boUworm. 


Scientific  Notes 

Bmttrflj  MigratkMis.  Many  instances  have  been  recorded  of  migratiom  of  large 
numbers  oif  butterflies,  and  the  following  quotations,  taken  from  the  writer's  diary, 
may  prove  interesting  additions  to  the  records: 

"Brownsville,  Texas,  June  28,  1912.  There  was  a  migration  of  butterflies,  LA- 
ttkya  baekmanni,  over  Brownsville  yesterday—flying  north  dose  to  tiie  ground, 

almost  against  a  northeast  wind,  in  spite  of 'a  theory  that  insects  ean  migrate 

only  with  the  wind." 

"July  16.  Another  migration  of  butterflies  (Libithya)  flew  over  the  post  to4^y, 
flying  almost  due  east  by  the  thousands.  Most  of  them  fly  within  six  feet  of  the 
ground,  tiie  majority  closer.    They  fly  at  a  rate  of  eight  to  twelve  miles  per  hour." 

"July  17.  The  migration  of  butterflies  continued  all  day,  thousands  of  them  fly- 
ing  through  the  streets  of  Brownsville." 

"  July  19.  Those  Libithya  butterflies  are  flying  over  town  thicker  than  ever  today. 
There  must  be  millions  of  them.  I  judge  from  their  abundance  the  lanm  must 
live  on  mesquite  or  Texas  ebony." 

Unfortunately,  definite  records  of  wind  direction  and  rainfall  were  not  kept  in  the 
diary,  as  these  might  have  an  important  bearing  upon  the  time  and  direction  of  the 
migrations.  But  temperature  and  humidity  were  recorded,  taken  from  readings  of 
thermograph  and  hygrograph  maintained  in  an  insectary.  These  are  briefly  shown 
in  the  following  table: 

Max.  TsMi.    Afta.  Tsm.  .Vox.  Hum,  If  in.  Hum. 

June    28 88  67  96%  45% 

July     16 90  73  94%  42% 

17 .    .     90  73  93%  62% 

18 90  75  947o  68% 

19 91  76  94%  43% 

Average  for  June 88  74  92%  62% 

July 89  75  93%  53% 

As  seen  by  the  table,  therv  is  not  enough  departure  from  normal  temperature  and 
humidity  during  the  dajrs  of  flight  to  in  any  way  account  for  the  migrations. 

Another  butterfly  migration,  noted  by  the  writer,  took  place  near  La  Romana, 
Santo  Domingo,  on  a  large  sugar  instate  at  the  eastrm  end  of  the  island.  As  the 
writ^  left  lligueral  the  morning  of  Marrh  6.  it  is  not  known  whether  the  migratM>n 
lasted  longer  than  the  two  days. 
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**  Higueral,  R.  D.,  March  4, 1914.  Observed  today,  from  window  of  my  laboratory, 
a  very  considerable  migration  of  large  sulphur  butterflies,  Catopnlia  (CaUidrffos) 
embuUf  flying  about  northwest  at  an  average  height  of  ten  to  fifteen  feet — some 
higher,  but  none  close  to  ground.  They  linger  at  no  flower  or  bush,  and  the  flight 
is  very  rapid." 

"March  5.  The  migration  of  sulphur  butterflies  continued  throughout  the  day, 
they  flying  in  the  same  direction  as  yesterday.  As  the  larvae  of  this  genus  breed  on 
the  species  of  Cassia  and  Pithecolobium,  so  large  a  number  of  adults  must  have  ma- 
tured in  the  scrub  growth  of  Pithecolobium  along  the  seaooast  near  Romana.  It  is 
evident  that  the  large  yellow  Spilochalcis,  that  infests  the  pupse  and  keeps  this  species 
in  check  in  Porto  Rico,  does  not  occur  in  any  abundance  on  this  island." 

E.  Gbatwood  Smttbu 

Roach  ControL  For  several  years  the  buildings  of  the  Michigan  Agricultural 
College  have  been  the  home  of  a  flourishing  colony  of  the  large  American  roach, 
Perijdaneta  americana.  The  tunnels  through  which  heat,  water  and  electric  power 
are  distributed  over  the  campus  afford  the  best  of  facilities  for  the  roaches  to  take 
advantage  of  changes  in  food  supply  and  various  comforts  appreciated  by  roaches. 
During  all  this  time  the  pests  have  been  baited  with  everything  which  we  supposed 
might  be  tempting  to  a  rather  well-fed  roach,  but  with  indifferent  success,  the 
roaches  seeming  to  pay  no  particular  attention  to  any  of  our  offerings.  Even  Fluorid 
of  soda,  both  as  a  dry  powder,  and  mixed  in  flour,  failed  to  do  more  than  dispose  of  a 
few  of  them,  and  all  this  apparently  because  we  had  failed  to  provide  an  attractive 
bait  in  which  to  place  poison.  Finally  it  was  noticed  that  the  roaches  love  to  collect 
on  barrels  of  fermenting  honey  and  water  used  in  making  honey  vinegar,  apparently 
attracted  by  the  fermenting  Liquid  which  seeps  through.  Accordingly,  a  thin  gruel 
of  cotton-seed  meal  sweetened  with  a  little  molasses  was  cooked  in  a  steam  cooker  and 
to  this,  when  cool,  was  added  a  cake  of  yeast,  and  fermentation  was  allowed  to  start, 
after  which  a  sihall  quantity  of  dry,  powdered  arsenate  of  lead  was  stirred  in  and  the 
offering  placed  in  plates  accessible  to  the  roaches.  The  outcome  was  really  gratify- 
ing. The  first  attempt  resulted  in  the  death  of  several  hundred  roaches.  It  is  neces- 
sary to  moisten  the  bait  about  once  a  day  since  the  bait  becomes  ineffective  as  soon 
as  it  dries  out. 

R.  H.  Pbttit. 

Historic  Credits.  Sanderson,  in  his  Insect  Pests  of  Farm,  Garden  and  Orchard, 
figure  80,  page  109,  credits  the  illustration,  following  Riley,  to  Price,  only  to  receive 
recently  a  letter  from  that  gentleman,  kindly  placed  at  our  disposal,  to  the  effect 
that  while  he  made  the  drawing  of  the  '"hopperdozer"  it  was  by  no  means  his  in- 
vention, a  credit  that  he  never  claimed.  The  figure  was  drawn  by  Mr.  Price  more 
than  forty  years  ago  when  he  was  a  youth  and  only  recently  had  his  association  there- 
with come  to  his  attention,  hence  the  belated  note.  The  inventor  of  the  useful 
"hopperdozer"  has  been  forgotten,  apparently. 

E.  P.  F. 
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The  resolutioDB  adopted  by  the  cotton  states  entomologists  and 
printed  ebewhere  in  this  issue  give  expression  among  other  things  to 
the  prominent  place  recently  introduced  insects  have  taken  among 
economic  pests  and  voice  once  more  the  need  of  pushing  control  and 
exterminative  measures.  The  situation  is  surely  serious  with  the 
gipsy  moth,  the  brown  tail  moth,  the  European  com  borer  in  the 
northeastern  section  of  the  country,  the  Japanese  beetle  in  New  Jersey 
and  the  pink  boUworm  and  the  sweet  potato  weevil  in  the  south,  while 
the  oriental  peach  moth  appears  fairly  well  established  along  portions 
of  the  AtUntic  seaboard.  Each  of  these  insects  presents  a  group  of 
problems  in  reUtion  to  both  control  in  the  field  and  the  restriction  of 
spread,  not  to  mention  special  cases  in  which  extermination  is  being 
attempted  or  urged.  This  country  has  suffered  enormous  losses  in  the 
past  due  to  introduced  insects,  some  of  which  are  now  of  only  historic 
interest  while  others  rank  among  the  most  destructive  forms.  It  is 
possible  and  perhaps  probable  that  our  increasingly  efficient  quaran- 
tines  will  serve  to  at  least  check  and  may  be  indefinitely  postpone  the 
establishment  of  still  other  pests.  The  efficacy  of  such  me6»ures 
can  be  ascertained  only  by  tests  on  a  large  scale  because  a  rigid  exclu- 
sion from  one  group  of  ports  or  one  section  of  the  country  only  makes 
the  dissemination  of  a  pest  a  little  more  difficult.  Who  can  say  thai 
any  but  the  most  rigid  quarantine  will  accomplish  more?  The  prob- 
abilities favor  a  continuance  of  the  conditions  outlined  above.  The 
invader  slowly  or  rapiiily  spreading,  as  the  case  may  be,  is  normal 
wherever  there  is  a  chance  of  a  species  establishing  itself  in  unoccupied 
territor>'.     It  nmy  l)e  possible  to  develop  methods  to  such  an  extent 
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that  the  dangerous  invader,  if  not  absolutely  excluded,  will  be  detected 
80  speedily  that  extermination,  re-extermination  when  necessaryy  will 
occur  repeatedly  and  when  that  time  comes  the  possibilities  and 
limitations  of  various  methods  will  be  better  understood  than  now. 


Obituary 

CHARLES  GORDON  HEWITT 

The  science  of  entomology  and  its  devotees  have  suffered  an  irrep- 
arable loss  in  the  untimely  death,  on  February  29,  of  Dr.  Charles 
Gordon  Hewitt,  entomologist  and  consulting  zo51ogist  of  Canada. 
Dr.  Hewitt  had  held  these  positions  since  September,  1909.  He  was 
the  son  of  Mr.  T.  H.  Hewitt  and  was  born  February  23, 1885,  at  Mac- 
clesfield, near  Manchester,  England.  He  attended  the  granmiar  schcxd 
and  later  the  University  of  Manchester,  where  he  was  a  prize  student 
and  received  the  degree  of  Doctor  of  Science.  In  1904  the  latter 
institution  appointed  him  lecturer  and  in  1907  demonstrator  in  coOlogy. 
Before  leaving  England  to  fill  the  position  of  Dominion  entomologist 
he  had  been  a  member  of  several  scientific  societies.  Besides  studies 
on  the  larch  saw-fly  and  other  insects  he  had  written  an  excellent  mono- 
graph on  the  house-fly  under  the  guidance  of  his  teacher.  Prof.  Sydn^ 
J.  Hickson.  It  was  first  published  in  three  parts  in  the  Quarierljf 
Journal  of  Microscopical  Science  (1907-09)  and  in  1910  issued  as  a 
book  by  the  University  Press  of  Manchester.  It  remains  one  of  the 
most  valuable  contributions  to  a  subject  of  great  economic  impor- 
tance. After  taking  up  his  position  in  Ottawa,  Dr.  Hewitt  married 
Miss  Elizabeth  Borden,  daughter  of  the  former  premier,  Sir  Frederick 
Borden. 

The  truly  remarkable  record  of  development  and  pubUc  service 
exhibited  by  Dr.  Hewitt's  department  during  the  decade  of  his  admin- 
istration was  clearly  due  to  the  unusual  abilities  of  the  man.  Combin- 
ing a  thorough  training  in  zoology  with  rare  gifts  as  an  investigator, 
executive  talent  of  a  high  order  and  sympathetic  insight  into  the 
achievements  of  other  workers,  not  only  in  entomology  but  in  biology 
generally,  he  could  not  fail  to  secure  the  affection  as  well  as  the  con- 
fidence and  admiration  of  all  the  men,  and  particularly  the  young 
men,  whom  he  had  chosen  as  aids  in  building  up  his  department.  His 
scientific  interests,  however,  were  not  confined  to  his  immediate, 
official  environment.  Realizing  that  very  many  of  the  native  and 
introduced  animals  and  the  economic  problems  to  which  they  give 
rise  are  identical  in  Canada  and  the  northern  United  States,  he  took 
an  actively  constructive  part  in  all  delibt^ations,  wherever  men  were 
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^inhlcci  in  either  of  the  sister  eoininon wealths,  to  discuBfl  practieal 
itters  relating  to  our  inM*cts.  Winh  and  mammals.  At  the  same  time 
ke  uneea^tingly  eneouraged  amateurs,  eollectors  and  students  to  amass 
^ta  and  <*olIections  for  the  purpose  of  gaining  a  more  satisfactory 
knowh^lge  of  the  fauna  of  British  America. 

Thos<»  who  were  privileg(*d  to  know  Dr.  Hewitt  intimately,  in  the 
few  leisun*  hours  he  could  span»  from  his  many  strenuous  and  exacting 
duties,  found  in  him  an  affectionate  and  considerate  friend  and,  omng 
to  his  intenm*  interest  in  gooil  literature,  music  and  painting,  a  very 
stimulating  companion.  Then*  was  another  side  of  his  nature  that 
was  not  revealed  to  his  friends  in  the  I'nited  States  as  it  related  to  his 
immediate  home  enWniiunent.  This  was  his  ardent  interest  in  the 
education  of  lM)ys.  He  was  active  in  the  Boy  Scout  movement  and 
was  presiclent  of  the  Ottawa  Boys'  (1uh,  which  made  great  progress 
while  he  was  connected  with  it. 

The  great  est<M»m  in  which  Dr.  Hewitt  was  held  by  his  fellow  scien- 
tists, lK)th  in  the  Dominion  and  in  the  I'nited  States,  is  shown  by  the 
fact  that  he  was  elected  a  Fellow  of  the  Royal  Society  of  Canada  in 
1913  and  its  honorary-  tn»asun*r  in  1914:  that  he  was  a  member  of  the 
Canadian  Wild  Liff>  Board,  and  had  held  presidential  positions  in 
thn'e  of  the  leading  entomological  societies:  The  Entomological 
Society  of  Ontario,  the  Amrriran  Association  of  ticonomic  Entomolo- 
gists and  the  Entomological  S«N*iety  of  America.  He  publisbeil  a 
numlNT  of  valuahlf*  (*ntomological  pa|M*rs  and  addresses  and  bad  com- 
plrtfMJ  a  1mm »k  on  thr  (*(>nH*rvation  <»f  the  wild  life  of  (^anada,  a  subject 
to  which  he  had  devoted  much  attention  during  the  past  few  years. 
That  he  should  havi»  \MH*n  stri(*ken  by  pneumonia  in  the  ver>'  begin- 
ning of  what  promi.*<iHl  to  In*  a  long  and  brilliant  career  of  service,  iKith 
to  his  adopted  country  and  to  the  Tnited  States,  can  only  be  attribut4*<l 
by  hi**  frien^ls  to  overwork  during  and  sincv  the  World  War. 

W,  M.  Wheeler. 


Reviews 

An  Investigation  of  the  Louse  Problem,  by  William  Moore  and 
Akthik  l)u!<iL\>>  liiR*«(  tiKKLOKR.  Research  l\iblications.  Vol. 
\'III.  No.  4  'Studi***  in  the  Biological  Sciences.  Xo.  3).  Tni- 
vtr*»ity  of  Minnesota.  Minnea|Nilis.  Minn..  July.  19iy. 

Ihi*  ii.tniphl«*t  «if  M'l  |tiiKr^  ilf^riU-*  rh«*  iiifthiMU  of  p'Anng  lici»,  with  notr*  on  iheir 
hi«iloK>.  |i:ith«»lnKi«*al  «'fT<^'tf«  nf  thrir  )iit4i«.  m«-t)i«NU  of  r«>ntn»l.  t(ir  prr|Mirati<»n  «>f 
rrrtain  (-i>ii)|ii>un4lH  u^^l  m  tht-  «'X|i«Tiiii«'i)tft.  uml  tii(»lii>icniphy.  It  it  lUufttrmtrcl  by 
MX  rh:trt-  s|i«»wing  rurv*'^.  aiui  tui»  tiKurt*«.  VAliuihlr  d^Xm  am*  tierr  rrcitnini  un  the 
inru)>:iti«»ii  |MTi(Hi  of  cKjp,  li'ii|cUi  of  ii»ktar>,  ami  ttir  influrnrr  ttf  trm|irraturr  on  ogR 
pitMlut'tion.  \  major  iMirtum  of  t)i<*  |«|M*r  dnU  with  contnil  method*,  mirh  tm  laun* 
dry  pnN*«*nM-^,  rfft^-t  of  hot  watrr.  «lry  iimt.  «<Nip  ^udn.  fumicfttioo,  lotue  powdeii, 
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impregnation  of  underwear,  etc.  It  was  found  that  the  lice  and  eggs  are  killed  in  the 
ordinary  processes  of  laundering  khaki  and  cotton  garments  at  a  temperature  of 
about  115°  F.  for  a  period  of  15  minutes.  Woolen  garments  should  be  washed  for 
fifteen  minutes  at  a  slightly  higber  temperature  of  about  120^  F.  Fumigation  of 
clothing  with  chlorpicrin,  10  cc.  to  2.5  cubic  feet  of  space,  for  30  minutes,  heated  with 
three  one-liter  flasks  of  water  at  80°  C,  proved  effective  in  killing  the  eggs,  except  in 
certain  cases  where  rolled  or  folded  ti^^tly.  Impregnation  of  the  underwear  was 
found  to  be  a  promising  method  of  control  between  louaings.  For  this  purpose  the 
authors  reconunend  active  chemicals  of  low  volatility  like  the  halogenated  phenolSp 
such  as  dibrommetacresol,  dichlormonobrommetacresol,  and  their  sodium  salts, 
dibromcarvacrol,  and  dibromxylenol.  This  publication  will  be  especially  useful  to 
officers  in  charge  of  the  sanitation  of  military  camps. 

W.  E.  Britton. 

Destructive  Insects  Affecting  Ohio  Shade  and  Forest  Trees,  by 

J.  S.  HousER,  Ohio  Agr.  Expt.  Sta.  Bui.  332,  pages  159-487, 
plates  I  to  LXX,  1918. 

The  author  has  given  us  in  this  volume  a  most  excellent  comprehensive  account, 
based  on  practical  experience,  of  some  of  the  more  important  shade  and  forest  tree 
insects  of  Ohio,  rightfully  stressing  the  conditions  necessary  for  a  satisfactory  growth 
and  development  of  trees  as  well  as  methods  of  controlling  the  insects  which  occasiooH 
aily  or  frequently  injure  them.  The  author  emphasizes,  first,  the  selection  of  suit- 
able species,  their  proper  planting  and  protection  from  various  mechanical  injuries, 
electric  currents  and  leaking  gas.  He  holds  that  insect  control,  while  possible  under 
city  conditions,  is  rarely  so  in  the  forest  or  farm  lot.  The  establishment  of  a  munic- 
ipal tree-treating  department  is  favored  on  economic  grounds  and  for  the  guidance 
of  communities  the  Cleveland  ordinance  relating  to  the  management,  protection  and 
control  of  street  trees  is  reproduced.  There  is  a  detailed  and  excellent  discussion  of 
spraying  machinery  and  accessories,  including  spraying  and  banding  materials. 

The  main  portion  of  the  work  is  devoted  to  brief  summary  accounts  of  some  seventy- 
seven  of  the  more  important  pests,  grouped  under  leaf  or  foliage  insects,  scale  and 
other  sucking  insects  and  boring  insects.  The  work  is  illustrated  by  seventy  plates, 
all  of  the  figures  being  excellent  and  a  considerable  number  original. 

E.  P.  Felt. 


Current  Notes 

Conducted  by  the  Associate  Editor 

Dr.  T.  J.  Headlee  addressed  the  Connecticut  Pomological  Society  at  Hartford, 
Conn.,  February  12. 

Mr.  Arthur  Gibson  has  been  appointed  acting  Dominion  entomologist  vice  Dr.  C. 
Gordon  Hewitt,  deceased. 

Mr.  Kenyon  F.  Chamberlain,  assistant  entomologist,  Connecticut  Agricultural 
Experiment  Station,  resigned  March  1. 

Dr.  C.  L.  Metcalf  has  recently  been  promoted  from  assistant  professor  to  professor 
of  entomology  in  Ohio  State  University. 

Prof.  George  Macloskie,  for  thirty-one  years  professor  of  biology  at  Princeton 
University,  and  professor  emeritus  since  1906,  died  January  4,  1920.     Between  1880 
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and  1801  ProfeMor  Mft^loslue  publisKed  several  papen,  chiefly  morpholoiical  and 
anatomical,  dealing  with  insectA. 

Mr.  Archibald  H.  Ritchie  has  resigned  his  oflicial  position  in  Jamaica  to  accept  a 
position  with  sugar  planters  at  Albion  Estate,  Yallahs  P.  O. 

Mr.  R.  H.  Hutchinson  of  the  Bureau  of  Entomology  resigned  March  15,  to  aceept 
a  position  with  the  H.  K.  Mulford  Company,  Philadelphia,  Pa. 

The  American  Honey  Producers*  League  was  organised  at  the  meeting  at  Kansas 
City,  Mo.,  January  6  and  7,  called  by  the  National  Beekeepers*  Association. 

The  thirty-first  annual  meeting  of  the  California  SUte  Beekeepers*  Associatkm 
was  held  at  the  auditorium.  Exposition  Park,  Los  Angeles,  on  February  6  and  7. 

The  thirty-first  annual  meeting  of  the  Pennsylvania  Beekeepers*  Association  was 
held  at  Harrisburg  on  January  21,  and  was  one  of  the  most  successful  ever  held  in  that 
sUte. 

Mr.  J.  C.  Crawford,  for  several  years  in  charge  of  the  Hymenoptera  at  the  U.  8. 
National  Museum,  and  a  specialist  on  the  Chalcidid«,  resigned  his  position  in  Jsb- 
uary,  1020. 

Mr.  M.  J.  Mok>ughney,  entomological  branch,  Canadian  Department  of  Agri- 
culture, is  in  ill  health,  and  a  three  months*  additional  sick  leave  was  granted  him 
from  February  0,  1920. 

Wisconsin  has  a  new  apiary  inspection  law  now  in  force  which  prohibits  shipping 
bees  into  the  state  except  on  permit  of  the  state  entomok)gist,  unless  accompanied  by 
an  oflFicial  certificate  of  inspection. 

The  meeting  of  the  National  Beekeepers'  Assodatioo  was  hekl  at  the8Utkr  Holal, 
Buffak),  N.  Y.,  March  1^11,  and  the  program  included  addrMses  by  Dr.  E.  F.  Phil- 
lips. Prof.  F.  B.  Paddock  and  Prof.  George  H.  Rea. 

Mr.  R.  R.  Reppert,  assistant  state  entomokigist  of  Virginia,  has  resigned  to  aeespl 
the  position  of  extension  entomokigist  in  the  state  of  Texas.  Mr.  Reppert  expeeisd 
to  assume  the  duties  of  this  position  eariy  in  Mareh. 

The  Uboratory  of  the  Bureau  of  Kntomok)gy  at  Grand  Junction,  Colo.,  whef«  ID- 
vestifiations  of  the  codling  moth  have  been  carried  out  for  the  past  few  seasons  in 
cooperation  with  the  Colorado  Agricultural  College,  has  now  been  discontinued. 

Mr.  (t.  K.  Sanders.  Annapolis  Royal  Laboratory,  and  Mr.  W.  A.  Ross,  Vinelaiid 
Laboratory,  Entomological  Branch.  Canadian  Department  of  Agriculture,  attended 
the  mretinfpi  of  the  New  York  State  Fruit  Growers'  Association  at  Rochester,  N.  Y. 

Mr.  E.  H.  Strickland.  FIntomoktgical  Branch,  Department  of  .\griculture.  OtUwa, 
(*ana<U.  has  recently  visited  the  Museum  of  Comparative  ZoOfogy  and  the  Busssy 
Institution  of  Harvard  rnivemitv  where  he  spent  six  weeks  studving  mites  under  Dr. 
Banks. 

Recent  appointments  in  the  Bureau  of  Ent«Hnology  are  announced  as  follows: 
Peres  Simmons,  pea  and  bean  weevil  investigations,  Alhambra,  Cal.:  Eari  R.  Vaa 
Leeuwen;  W.  H.  Carpenter;  Curtis  P.  Clausen;  A.  L.  Johnson.  Alabama;  J.  C. 
Bridwell.  Honolulu. 

The  f4>lk>wing  resignations  are  reported  from  the  Bureau  of  Entomolog>* :  F.  B. 
MiUiken,  to  enter  commerrial  work;  H.  H.  Stage,  to  become  entomologist  «)f  the  81. 
Louis  and  Scmthwestem  Railway  Lines;  Dr.  Roger  C.  Smith,  to  accept  a  sUte  posi- 
tion; (Worgs  B.  Fisher;  Roger  J.  Chamben;  A.  P.  8waUow,  to  enter  eomsBtrctal 
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work;  E.  R.  Jones;  E.  G.  Baldwin;  H.  A.  Scullen;  H.  D.  Smith;  E.  M.  Searls 
T.  D.  Urbahns,  to  accept  a  position  with  the  California  State  Department  of  Agri 
cultm-e;  A.  B.  Jarrell;  H.  D.  Smith. 

Mr.  C.  A.  Reese  has  severed  his  connection  with  the  State  Department  of  Agri* 
culture,  Charleston,  W.  Va.,  as  state  apiarist  to  take  charge  of  similar  work  for  the 
Florida  Plant  Pest  Board  under  Prof.  Wilmon  Newell.  Mr.  Reese  took  up  his  duties 
at  Gainesville,  Fla.,  March  1,  1920. 

The  following  recent  appointments  m  the  Entomological  Branch,  Canadian  De- 
partment of  Agriculture,  are  announced:  Mr.  Ralph  Hopping,  Division  of  forest 
insects;  Miss  M.  Nash,  temporary  clerk  stenographer  at  headquarters;  Miss  J.  R. 
Oliver,  temporary  clerk  stenographer  at  Vineland  Station  Laboratory. 

Resignations  in  the  Entomological  Branch,  Canadian  Department  of  Agriculture» 
are  announced  as  follows:  Mr.  C.  C.  Rokeby,  temporary  superintendent  of  fumiga- 
tion, Windsor;  Mr.  R.  N.  Chrystal,  forest  insects;  Mr.  E.  A.  McMahon,  Annapolis 
Royal  Laboratory,  to  accept  a  position  with  the  John  Cowan  Chemical  Company  of 
Montreal. 

Dr.  J.  H.  McDunnough,  officer  in  charge  of  the  National  Collection  of  Insects, 
Dominion  of  Canada,  has  been  promoted  to  the  -position  of  chief  of  the  Division  of 
Systematic  Entomology.  On  account  of  lack  of  space  for  the  National  Collection 
of  Insects,  tenders  have  been  issued  for  ten  new  steel  cabinets;  these  will  hold  250 
insect  drawers. 

In  an  endeavor  to  prevent  the  further  spread  of  the  apple  sucker  (PsyUa  maU 
Schmid)  by  artificial  means,  a  quarantine  has  been  placed  pn  the  infested  district  ia 
the  vicinity  of  Wolfville,  N.  S.  No  apple  stock,  including  seedlings,  scions,  buds  or 
grafts,  may  be  removed  from  the  quarantined  area  imless  it  is  accompanied  by  a 
certificate  of  inspection. 

Mr.  Curtis  P.  Clausen,  a  graduate  of  the  University  of  California,  has  been  ap- 
pointed by  the  Bureau  of  Entomology,  specialist  in  insect  parasites  of  the  Japanese 
beetle,  and  will  soon  sail  for  Japan,  where  he  will  undertake  a  study  of  all  natural 
enemies  of  this  insect  in  that  country,  with  the  view  of  introducing  the  natural  ene- 
mies of  the  beetle  into  New  Jersey. 

Mr.  W.  H.  Goodwin,  Bureau  of  Entomology,  was  to  have  entered  upon  the  inves- 
tigation of  mill  insects,  December  1.  Because  of  ill  health  he  asked  for  a  leave  of 
nine  months  without  pay.  He  has  accepted  employment  with  a  conmiercial  firm 
and,  in  view  of  his  practical  experience  along  the  line  of  flour-mill  insect  control,  it  is 
probable  that  he  will  continue  in  commercial  work. 

The  Bureau  of  Entomology  Laboratory  at  Sea  view,  Wash.,  where  investigations  of 
cranberry  insects  have  been  made  during  the  past  two  seasons  in  cooperation  with  the 
Washington  Agricultural  Experiment  Station,  has  been  discontinued,  and  H.  K. 
Plank  will  be  placed  in  charge  of  the  Bureau's  laboratory  to  be  reestablished  in  Mich- 
igan for  the  purpose  of  making  investigations  of  deciduous  fruit  insects  in  that  region. 

A  hearing  was  held  in  W^ashington,  D.  C,  February  24,  before  the  Federal  Horti- 
cultural Board  in  relation  to  quarantine  restrictions  on  account  of  the  European 
com  borer.  Among  the  entomologists  present  were:  E.  N.  Cory,  Maryland;  J.  G. 
Sanders,  Pennsylvania;  T.  J.  Headlee,  New  Jersey;  W.  E.  Britton,  Connecticut; 
W.  C.  O'Kane,  New  Hampshire;  and  Messrs.  C.  L.  Marlatt,  W.  R.  Walton,  D.  J. 
Cafifrey,  E.  R.  Sasscer  and  L.  H.  Worthley,  Bureau  of  Entomology;  Massachusetts 
was  represented  by  Dr.  A.  W^.  Gilburt,  commissioner  of  agriculture,  and  New  York 
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8Ut«,  by  Mr.  G.  O.  Aiwood,  chief  of  the  Bureau  of  Plant  Industry.  The  argument! 
were  against  quarantining  states  not  known  to  be  infested,  and  in  favor  of  allowing 
shelled  com,  vegetables,  nursery  and  flower  plants  to  move  under  a  system  of  permits, 
inspection  and  certification.    Quarantine  43  is  the  final  outcome. 

The  following  transfers  are  announced  in  the  Entomological  Branch,  Canadian 
Department  of  Agriculture:  Mr.  P.  N.  Vroom,  Fredericton  Laboratory,  temporarily 
to  headquarters,  Ottawa;  Mr.  A.  E.  Kelsall,  Annapolis  Laboratory,  three  months' 
leave  of  absence  to  study  the  chemistry  of  insecticides  at  McGill  University;  Mia 
Grace  McCarron,  Fredericton  Laboratory,  to  clerk  stenographer  at  headquarters, 
(HUwa. 

( Hfirers  of  the  Brooklyn  Entomological  Society  for  1020  are  as  follows:  President, 
W.  T.  Davis;  vice-president,  J.  R.  de  la  Torre  Bueno;  treasurer,  Rowland  F.  McEl« 
vare ;  recording  and  corresponding  secretary,  Dr.  J.  Bequaert ;  librarian,  A.  C.  Weeks; 
curator,  George  Franck:  Publication  Committee,  J.  R.  de  la  Torre  Bueno,  editor, 
Cieorge  P.  En^hardt,  Dr.  J.  Bequaert;  delegate  to  council  of  New  York  Academy  oC 
Sciences,  Howard  Not  man. 

Dr.  R.  R.  Parker,  assistant  entomobgist,  Montana  State  Board  oC  Entomology, 
in  charge  of  tick  eradication  work  in  the  Bitter  Root  Valley,  Montana,  who  was  to 
have  sailed  for  Poland  February  1  with  an  International  Red  Cross  expedition  to 
study  typhus  fever  for  a  three  months'  period,  has  been  delayed  and  the  expedition 
has  sailed  without  him.  Dr.  Parker  first  had  infloensa,  and  complications  which 
have  since  arisen  have  made  a  surgical  operation  necessary. 

Recent  transfers  in  the  Bureau  of  Elntomology  are  as  follows:  Vernon  A.  Roberts 
(temporarily),  to  Orlando,  Fla.;  M.  C.  Lane,  Berkeley,  Cal.,  to  Forest  Grove,  Ore.; 
B.  G.  Thomi)«>n.  Forest  Grove,  Ore.,  to  Berkeley,  Cal.;  A.  H.  Beyer,  W.  B.  Cart- 
wright,  T.  8.  Wilson,  R.  J.  Fiske,  W.  G.  Bemis,  H.  B.  Carpenter,  W.  L.  Miles,  tem- 
porarily to  pink  boUworm  work;  Thomas  H.  Jones,  to  Fort  Myeri,  Fla.;  C.  M. 
Packard,  Hagerstown.  Md.,  to  Cal.,  B.  R.  Leach,  Dover,  Del.,  to  Riverton,  N.  J.; 
William  A.  Hoffman,  Brown  wood,  Tex.,  to  Riverton,  N.J. 

Mr.  J.  C.  Bridwell,  a  graduate  of  the  Iowa  Agricultural  College,  has  been  tkppokntmd 
to  the  Bureau  of  Entomolog>'  as  **  specialist  in  Bruchid»  and  their  parasites,"  with 
headquarters  at  Honolulu.  The  increased  plantings  of  the  introduced  algaroba  tree 
throughout  the  Hawaiian  Islands  has  led  to  the  development,  during  the  past  ew 
yearn,  of  the  manufacture  of  a  valuable  stock  feied  from  the  seed  pods  of  this  tree. 
Chemical  analyses  prove  that  the  algaroba  bean  weevil  (Bruchtu  pro9opU),  which 
was  introduced  into  the  islands  along  with  its  host  plant,  is  responsible  for  a  large 
loss  m  the  prvitein  content  of  the  feed.  Because  of  the  equable  climate  and  the  ripen- 
ing of  successive  crv>|Mi  of  pods  throughout  the  year,  the  infestation  of  the  pods  on  the 
tree  is  heavy  and  probably  will  not  yield  to  artificial  control  measures.  Several  para- 
ates  already  present  in  Hawaii  may  be  accomplishing  all  that  parasites  can  in  Umitang 
the  damage  caused  by  th^  weevil. 

Lortl  Wakingham  (Thomas  de  C«rey)  of  Merton  Hall,  England,  died  December  3, 
1919.  He  was  Iwm  July  29.  1H43,  and  eariy  became  intermted  m  the  study  of  the 
Microle|Hdoptera  in  which  for  many  years  he  has  been  considered  one  of  the  leading 
authorities  of  the  worid.  His  entomological  activity  coverrd  more  than  half  a 
century.  He  made  s  collecting  trip  to  the  Pacific  coast  of  the  (  nitcd  States  in  1H71- 
72,  and  was  greatly  interested  in  the  insect  fauna  of  .\merica  and  described  many 
new  species,  .\niong  his  many  published  papen  are  North  .\mencan  Tortncid*, 
Britjsh   Museum.   1H79;  Pterophorids  of  California  and  Oregon.   London,   IViO; 
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Some  North  American  Tineids,  1881;  North  American  Coleophors,  Trans.  E<nt. 
Soc.,  London,  1882;  Revision  of  the  Genera  Acrolophua  Poey,  and  Anaphora  Clem., 
Trans.  Ekit.  Soc.,  London,  1887;  Steps  toward  a  Revision  of  Chambers'  Index, 
with  Notes  and  Descriptions  of  New  Species,  Insect  life.  Vols.  I-IV,  1888-92;  The 
Microlepidoptera  of  Teneriffe,  1907;  Bilogia  Centrali  Americani,  Vol.  IV. 

The  brown-tail  moth  work  in  New  Brunswick  was  closed  down  in  the  middle  of 
January.  No  nests  have  been  found  during  the  past  two  years.  Only  four  men  were 
employed  this  season,  and  the  greater  portion  of  the  territory  was  scouted  with  the 
aid  of  a  car.  In  Nova  Scotia  267  brown-tail  nests  were  collected  up  to  January  31; 
this  is  a  considerable  reduction  as  compared  with  previous  years.  The  brown-tail 
moth  is  still  continuing  to  breed  in  this  Province  and  local  infestations  are  uncovered 
from  time  to  time.    The  majority  of  scouts  were  discharged  on  January  3 1 . 

A  new  sweet-potato  weevil  district  has  been  discovered  in  the  state  of  Mississippi, 
embracing  about  fifteen  infested  properties  east  of  Ocean  Springs,  along  the  line  of 
the  Southern  Railway,  probably  caused  by  the  shipment  of  sweet-potato  plants  from 
the  infested  section  in  Louisiana.  It  is  worthy  of  note  that  the  sweet-potato  crop, 
according  to  statistics  published  in  the  December  issue  of  the  Monthly  Crop  Reporter 
of  the  Department  of  Agriculture,  is  greater  in  value  by  about  $20,000,000  than  that 
of  last  year.  The  six  Gulf  States,  in  which  infestations  of  the  sweet-potato  weevil 
have  been  noted,  produce  more  than  50  per  cent  of  the  crop  for  the  United  States. 

Mr.  Ralph  Hopping,  in  charge  of  forest  insect  investigations  in  British  Columbia 
for  the  Division  of  Forest  Insects,  is  supervising  control  operations  in  the  beetle 
infested  yellow  pine  of  the  Coldwater  Valley  and  the  adjoining  district  west  of  Merritt 
and  Canford,  B.  C.  The  work  is  undertaken  in  cooperation  with  the  Provincial 
Forest  Branch  of  Bfitish  Columbia,  the  Dominion  Forest  Branch  and  local  lumber 
companies.  The  control  methods  include  modified  logging  operations,  the  salvage 
of  the  timber  when  this  is  feasible,  and  the  burning  of  the  slash.  Mr.  Hopping  is 
having  excellent  success  in  organizing  this  important  work,  and  we  entertain  great 
hopes  that  a  large  body  of  fine  timber  will  be  saved  thereby. 

The  annual  meeting  of  the  entomological  workers  in  Ohio  institutions  was  held  at 
the  Ohio  State  University,  Columbus,  Ohio,  January  29,  1920.  Morning,  afternoon 
and  evening  sessions  were  held,  and  the  following  program  was  rendered:  Sym- 
posium: The  Function  of  My  Department  in  the  Work  of  the  State,  H.  A.  Gossard, 
entomologist,  Experiment  Station;  Raymond  C.  Osburn,  head.  Department  of 
Zodlogy  and  Entomology,  Ohio  State  University;  E.  C.  Cotton,  chief.  Bureau  of 
Horticulture.  Papers:  Herbert  Osbom,  Notes  on  Leaf -Hoppers;  H.  E.  Evans, 
The  Effect  of  the  Federal  Plant  Quarantine  Act  on  the  Nursery  Business;  W.  M. 
Barrows,  The  Changes  Which  Take  Place  in  Insect  and  Arachnid  Muscle  During 
Metamorphosis;  T.  L.  Guyton,  Results  of  the  Use  of  Magnesium  Arsenate  as  an 
Insecticide  in  1919;  W.  H.  Larrimer,  La  Fayette,  Ind.,  Army  Worm  Control  Throu^ 
County  Organization;  L.  L.  Huber,  Two  Parasites  of  the  Resplendent  Shield  Bearer; 
Annette  F.  Braun,  The  Study  of  Microlepidoptera;  C.  L.  Metcalf,  The  Use  of  Insect 
Genitalia  in  Classification;  W.  C.  Kraatz,  Remarks  on  the  Insect  Fauna  of  Mirror 
Lake;  C.  H.  Kennedy,  life  Histories  of  the  Dragon  Flies;  H.  A.  Gossard,  The  Re- 
lation of  Bees  to  Fire  Blight;  E.  L.  Wickliff,  Insect  Food  of  Young  Bass;  H.  L. 
Dozier,  Observations  on  Some  Florida  Insects;  R.  S.  McKay,  Observations  on  Or- 
thoptera  in  Southern  Ohio  in  1919;  E.  W.  Long,  Apiary  Inspection  in  Relation  to 
Entomology;  W.  V.  Balduf,  Soy  Bean  Insect  Investigations.  Round  Table:  The 
Hessian  Fly  in  Ohio  in  1919,  T.  H.  Parks,  leader.  Papers:  R.  C.  Osburn,  Some 
Remarks  on  the  Genus  S3rrphus;  F.  H.  Crecker,  Distribution  of  Fresh  Water  Sponges 
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by  CMklis  Fly  Urv»;  J.  S.  Hine,  Blood-Suddng  InMcti  Obierved  on  the  Kfttmai 
Ebtpedition;  E.  A.  Hartley,  Some  Obeervmtioiw  on  Bark  Beetle  DepredAtaoos  in 
Western  Yellow  Pine  in  Orpgon;  P.  R.  Lowry,  RenuurlcB  on  the  IHctylopiinM  oC 
Ohio;  J.  8.  Houser,  The  Onion  Magfcot.  The  following  offioera  were  elected:  Pree- 
ident.  J.  8.  Houeer;  vice-president,  H.  J.  Speaker;  secretary,  T.  H.  Parks. 

A  conference  of  entomologists  was  held  at  the  Grand  Central  Terminal  Building, 
New  York  City,  on  March  31.  to  consider  standardising  formulas  for  dusting;  con- 
tact insecticide  dusts;  the  a<lvisability  of  arranging  experiments  in  different  states 
to  obtain  more  accurate  information  regarding  dusting  in  comparison  with  spraying 
for  the  control  of  orchard  insects.  The  following  entomologtsts  were  present: — Dr. 
E.  P.  Felt,  Albany;  Professor  P.  J.  Parrott,  Geneva;  Professors  G.  W.  Herrick  and 
C.  R.  C  roshy.  Ithaca,  N.  Y.;  Dr.  T.  J.  Headlee,  New  Brunswick,  N.  J.;  Professor  H.  E. 
Hodgkiss,  State  College,  and  Mr.  S.  W.  Frost,  ArendtsviUe,  Pa.;  Dr.  W.  E.  Britton, 
New  Haven,  C>>nn.;  Dr.  A.  L.  Quaintance,  Bureau  of  Entomology,  Washington,  D.  C. 

The  seventh  annual  meeting  of  the  New  Jersey  Mosquito  Extermination  Associa- 
tion was  heki  at  the  Chalfonte  Hotel.  Atlantic  City,  February  6  and  6.  The  first 
session  was  called  to  order  at  8  p.  m..  Thursday,  February  6,  by  the  president  oC  the 
association,  Walter  R.  Hudson,  with  an  address,  "The  New  Jersey  Mosqoilo  Prob- 
lem and  Its  Solution.''  This  was  folk)wed  by  a  paper  by  Dr.  L.  O.  Howard,  "Ob- 
jects, Methods  and  Results  of  Mosquito  C*ontrol  in  Different  Parts  oC  the  World.'* 
The  speaker  gave  probably  the  most  complete  rteumA  of  the  work  and  the  published 
results  that  has  been  prepared  and  which  will  be  of  much  value  for  reference  when 
published  in  the  proceedingn  of  the  association.  The  second  session,  Friday  fore- 
noon, was  given  up  to  a  "Symposium  of  the  1919  Work  of  Mosquito  Control  and  Its 
Results."  Reports  of  the  county  commissioners  from  twelve  counties  were  read,  fol- 
lowed by  a  summary  of  the  state  and  county  work  by  Dr.  T.  J.  Headlee.  At  the 
afternoon  session  reports  were  presented  on  the  methods  and  results  of  mosquito 
work  in  Connecticut,  Nassau  County,  New  York,  Pennsylvania,  and  New  York 
City.  The  closing  session  at  8  p.  m.  was  opened  by  an  address,  "Objects  and  Aims 
of  the  Mosquito  Work  of  the  Department  of  Conservation  and  Development,"  by 
Alfred  (>askiU.  director.  The  attendance  was  less  than  at  some  of  the  previous  meet- 
ings due  to  the  severe  storm  which  started  February  4,  and  continued  during  the  two 
days  of  the  meeting.  Several  important  papers  were  omitted  as  the  ^wakers  were 
unable  t^i  make  connections  due  to  delayed  traffic,  but  the  time  was  fully  taken  up  with 
intemiting  discussions  which  would  have  necessarily  been  omitted  if  the  complete 
program  had  hern  carric<l  out . 


C.II'SY   MOTH   (t)NFERENCE 

(h)  February  3.  1921).  a  nicrtmc  was  hrUi  at  the  State  House,  Boston,  Mass.,  to 
discuM  the  present  status  (»f  the  gi^wy  and  brown  tail  moths  in  New  England,  also 
to  exchange  ideas  ami  virw«<  ciiiKfnung  the  work  of  suppression. 

.\m(»ng  those  present  were:  M.  H.  McInt>Tr  of  Maine;  Professor  W.  C.  O'Kaoe, 
W.  \.  (Osgood  ami  Phihp  .\yen»  of  New  Ham^ishire:  11.  L.  Bailey  of  Vermont;  Harry 
Homviti  of  Rh(Mle  Island:  1.  W.  I)avi«  of  (  onnecticut;  W.  A.  L.  Baseley,  C^mimis- 
sioner  of  ( V>nservati«m  of  Mawotrhusetts.  ami  membi*ni  of  the  State  (Upsy  Moth 
and  Forestr>'  IVfiartments;  L  S  MrLajne  (»f  the  Dimunion  of  (^anada;  Dr.  L.  (>. 
Hcmanl.  <'hief  of  the  liuresu  of  FInt«>nH»l«ig>-;  Mr  \.  F.  Burgeas,  in  charge  of  the 
gi|My  moth  work  m  New  Fnglaml  f4»r  the  Bureau,  and  membem  of  the  fiekl  snd 
laboratory  force. 
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The  morning  session  was  given  over  to  the  discussion  of  the  gipsy  and  brown  taO 
moth  situation  in  the  several  states  by  their  representatives. 

Several  centralized  infestations  of  the  brown  tail  moth  were  reported,  but  it  was 
thought  that  by  proper  treatment,  these  centers  of  infestation  could  be  eradicated. 

It  was  the  consensus  of  opinion,  however,  that  in  order  to  cope  with  the  gipey 
moth  in  its  now  largest  area  ever  infested,  larger  appropriations  are  imperative,  not 
only  on  account  of  this  increase  of  territory  but  also  on  account  of  the  higher  prices 
of  equipment,  supplies  and  labor. 

The  representatives  of  the  various  states  realized  the  seriousness  of  the  situation 
and  emphasized  the  need  of  increased  Federal  appropriations  because  of  the  inability 
of  their  several  states  to  furnish  sufficient  funds  to  carry  on  all  the  work  that  should 
be  done.  With  this  in  view,  the  recommendation  of  Dr.  L.  O.  Howard  to  have  the 
appropriation  increased  $100,000,  was  heartily  endorsed. 

Mr.  L.  S.  McLaine  of  Canada  expressed  his  fears  of  the  present  spread  of  the 
gipsy  moth,  which  is  about  37  miles  from  the  Canadian  border,  on  account  of  the 
favorability  of  the  territory  to  which  it  is  spreading. 

After  luncheon  at  the  City  Club,  through  the  courtesy  of  Mr.  W.  A.  L.  Baseley, 
Commissioner  of  Conservation  of  Massachusetts,  the  afternoon  session  was  given 
over  ta  papers  by  the  various  members  of  the  Federal  Bureau  on  problems  such  as 
wind  spread,  non-hatch  of  gipsy  moth  egg  clusters,  cranberry  bog  investigations, 
quarantine,  forest  management,  and  the  present  status  of  the  parasites. 

The  cooperation  of  the  infested  states  with  the  Federal  Bureau  was  manifested  by 
the  harmonious  discussions  of  the  various  problems. 


Mailed  April  30,  19J0 
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After  the  conclusion  of  the  business,  a  number  of  papers  were  read. 
President  W.  C.  O'Kake:    The    first    paper  is  ''The  Compitb 
WeeWI/'  by  G.  G.  Ainslie. 

THB  CORNPITH  WBBVIL  (CBNTRINXJS  PSNICELLITS. 

HBST.) 

By  Gbobox  G.  Ainbux,  U,  S.  Bunau  Bni4fmology,  KnotritU,  Tfnn. 

In  1911  it  was  first  noted  that  in  Tennessee  the  upper  two  or  three 
nodes  of  com  stalks  are  very  commonly  bored  by  a  curculionid  larva. 
Whenever  possible  since  that  time  notes  have  been  made  on  the  insect 
doing  this  work  and  now  when  there  is  so  much  interest  in  com  stalk 
borers  it  will  be  well  to  set  out  the  main  facts  in  its  life  history. 

The  work,  for  it  can  hardly  be  called  injury,  is  done  by  the  larva  of 
Cenirinus  penicellus,  a  small  brownish-yellow  rhyncopborous  beetle 
whose  host  pla^t  and  life  history  have  never  been  recorded.  Dr. 
W.  D.  Pierce  places  the  species  in  the  genus  Geraeus  but  Blatchley  and 
Leng  (1916)  retain  the  name  Centrinus, 

The  insect  passes  the  winter  as  a  milk-white  larva  curled  in  a  small 
spherical  cell  in  the  earth.  The  first  beetles  make  their  appearance 
about  July  1  increasing  gradually  in  numbers  until  early  August. 
Eggs  are  laid  during  this  period  and  the  lar\'»  feed  through  the  rest  of 
the  summer  reaching  their  growth  and  lea\'ing  the  com  stalk  for  the 
earth  about  October  1.    There  is  but  one  generation  a  >*ear. 
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Blatchley  and  Leng  give  the  distribution  of  the  species  as  "New 
York  to  Iowa  and  Nebraska,  south  to  Florida  and  Louisiana,  scarce  in 
southern  Indiana."  My  information,  so  far  as  it  goes,  coincides  closely 
with  this.  I  have  found  the  larvae  common  in  corn  along  the  Ohio 
river  from  West  Virginia  to  its  mouth  and  in  middle  Tennessee  and 
Kentucky  the  beetles  sometimes  become  noticeably  abundant.  It  is 
reported  from  numerous  places  in  Maryland,  New  Jersey  (Smith,  1910), 
North  and  South  Carolina,  Georgia,  Alabama  and  Mississippi  but  I 
have  failed  to  find  it  in  Florida.  Forbes  and  Hart  (1900)  record  its 
distribution  as  **  Atlantic  states  to  the  Rocky  Mountains."  Bruner 
(1891)  records  it  from  Nebraska.  In  addition,  I  have  reports  of  what 
may  prove  to  be  this  species  from  South  Dakota.  Just  what  factor  it 
is  that  determines  the  northern  limit  of  distribution  is  not  known  but 
it  is  suggested  that  it  may  be  the  depth  to  which  the  ground  freezes 
during  the  winter.  If  this  is  true  the  species 
will  work  its  way  northward  during  a  series  of 
years  with  mild  winters  only  to  be  thrown  back 
by  one  with  unusually  low  temperatures.  An 
interesting  observation  in  support  of  such  a 
theory  was  made  by  Mr.  C.  M.  Packard  at  a 
locality  in  Maryland  where  the  elevation  within 
35  miles  rises  from  500  feet  to  2,100  feet.  At 
the  lower  altitude  the  species  was  abundant  but 
higher  up  it  disappeared  entirely. 

Corn  seems  to  be  the  main  and  most  common 
Fig.  s.  —  Centrinus  ^^od  plant  though  larvse  which  seem  in  eveiy 
penicellus,  dorsal  view,  respect  to  be  the  same  have  been  found  in  the 
stems  of  Panicum  crusgaRi  and  P.  dichotomic 
florum.  It  is  very  likely  that  other  large  grasses  are  also  attacked. 
In  one  instance  in  middle  Tennessee  it  was  reported  that  millet  grown 
for  seed  was  being  injured  by  a  stem-boring  curculionid  larva  and  from 
the  few  immature  larvae  I  saw  it  is  merely  suggested  that  the  work 
may  have  been  that  of  this  species.  So  far  as  our  observations  go  it 
does  not  attack  sorghum,  broom  corn  or  other  closely  related  plants. 
On  corn  no  injurious  effects  have  been  connected  with  its  presence. 
In  corn  the  egg  is  laid  in  the  main  stem  either  in  or  immediately 
below  the  tassel.  Even  though  the  beetles  are  present  no  eggs  are 
laid  until  the  tassel  is  pushed  out  beyond  the  sheath  thus  exposing  the 
culm.  Ver>''  shortly,  usually,  after  this  has  occurred  the  inconspicuous 
punctures  of  the  beetles  may  be  found  on  the  stem  but  seldom  or  never 
on  the  tassel  branches.  The  puncture  is  characteristic  and  unlike 
that  made  by  any  other  insect  with  which  I  am  familiar.  It  is  elliptic 
in  shape  with  its  long  axis  perpendicular,  open,  about  .20  mm.  by  .40 
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Fig.  9.— ii.  Section  oC 
corn  sUlk  jutt  below 
Uaoel,  ahowinx  egg 
punctures;  6,  Section 
with  theath  remoTed  to 
show  exit  bole  oC  Imta. 


mm.  in  nize,  its  margiiiB  often  a  little  ragged  and  at  first  concolorous 
with  the  surrounding  stem  but  soon  darkening  for  a  short  distance 
back  from  the  puncture.  The  numt>er  of  punctures  varies  according 
to  the  abundance  of  the  l)eetles  and  the  length  of  time  the  stem  has 
lKH»n  exposed.  Counts  at  M»veral  times  and  places  have  given  the 
numlMT  from  one  to  eleven  per  plant,  the  average 
l)etween  four  and  six.  Not  all  of  these  are  egg 
punctures  as  many  seem  to  lie  made  for  feeding 
purfwses  only.  Externally  the  two  are  indis- 
tinguishable. I  have  never  seen  the  punctures 
eisi' where  than  on  the  upper  part  of  the  stem 
an<i  in  the  tassel  but  Mr.  E.  H.  Git>son  reports 
that  in  Mississippi  the  beetles  commonly  feed  on 
the  midribs  of  the  leaves  where  the  tissue  is  of 
much  the  same  character  as  in  the  stem. 

In  making  the  puncture  the  beetle  stands  trans- 
venH»ly  on  the  stem  and  after  cutting  through 
the  bark  consumes  enough  of  the  pith  to  form 
a  small  cavity  which  always  lies  to  the  side 
of  the  opening,  never  alx)ve  or  below  it,  in- 
dicating that  the  beetle  does  not  rotate  while 
feeding  as  do  many  rhyncophora.  The  operation  requires  from  thirty 
minutes  to  an  hour  to  complete  and  if  it  be  a  female  preparing  for  an 
egg  she  then  steps  forward,  presses  the  tip  of  the  abdomen  to  the  punc- 
ture and  inserts  the  egg.  When  in  situ  the  egg  lies  in  the  pith  a  milli- 
meter or  more  from  the  outside  surface  and  usually  distorted  from  the 
une<|ual  pressure.  The  egg  is  so  soft  that  its  shape  is  never  twice  alike. 
It  n^sembles  nothing  so  much  as  a  bit  of  water-clear  jelly.  When 
fre<*d  from  pressure  it  is  oval  or  elliptical  in  outline,  sometimes  a  little 
flattene<l  or  slightly  reniform,  or  almost  cylindrical,  .670  to  .699  mm. 
long  and  0.40  to  0.42  mm.  broad,  considerably  larger  than  the  puncture 
through  which  it  enters.  The  chorion  is  very  tenuous  and  without 
markings  save  for  small  accidental  wrinkles. 

As  development  proctH»ds  the  egg  lx»comes  milky  and  a  day  or  two 
liefore  hatching  the  brown  mandibles  can  lie  seen  through  the  chorion. 
One  egg  whos4»  deposit  was  ol>served  on  July  22  had  not  hatched  when 
cli^tected  fn>m  the  stalk  on  July  29  but  the  mandibles  were  plainly 
visible  so  the  egg  stage  is  prolmbly  but  little  over  a  week.  After  the 
nidus  is  once  o|i<*ned  it  is  difficult  to  kc*ep  the  egg  from  dr>'ing  or  molding 
for  mon'  than  a  day  or  two. 

The  hatching  is  nothing  mon*  than  a  nipture  of  the  delicate  mem- 
brane inaugurated  and  assiste<l  by  the  mandibles  which  can  sometimes 
be  Heen  slowly  ofM^ning  and  closing  liefore  the  membrane  breaks.     The 
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membrane  once  ruptured  and  pushed  aside,  the  head  slowly  changes 
to  brownish  yellow  and  the  minute  grub  begins  to  feed  on  the  delicate 
pith  cells  siuTOimding  it.  It  tiu'ns  at  once  downward  and  cuts  a 
straight  passage  so  small  at  first  as  hardly  to  be  visible.  The  exact 
number  of  instars  has  not  been  accurately  worked  out.  It  would  seem 
that  this  could  be  determined  from  the  head  casts  left  in  the  burrow 
and  occasionally  one  of  these  can  be  foimd  but  after  the  first  or  second 
instar  the  larva  becomes  more  active  and  instead  of  continuing  directly 
downward  it  constantly  moves  up  and  down  in  the  burrow  enlarging 
it  and  crushing  any  exuviae  into  hopeless  bits.  I  have  made  head 
measurements  of  a  large  number  of  alcoholic  larvse  but  the  sizes  grade 
imperceptibly  into  one  another,  making  any  separation  on  this  basis 
impossible. 

When  the  larva  reaches  the  first  node  it  pauses  for  some  time  either 
because  the  septum  is  harder  to  cut  through  or  because  the  tissue  just 
at  the  node  is  more  succulent  and  attractive.  In  either  case  the  node 
seems  to  be  a  favorite  resting  place  and  quite  a  cavity  is  cut  out  and 
partially  filled  with  the  fine,  fluflfy,  pale  yellow  frass.  When  a  stalk  is 
opened  the  larva,  in  the  majority  of  cases,  will  be  found  in  or  near  this 
nodal  cavity.  Between  the  nodes  the  larva  continues  the  burrow  as  a 
clean  straight  tunnel,  a  little  wavy  in  direction  but  seldom  with 
branches  or  side  passages.  Close  to  the  egg  puncture  and  also  at  the 
nodal  cavities,  the  passage  is  somewhat  discolored,  yellow  or  brownish, 
elsewhere  perfectly  white  and  clean.  The  presence  of  the  larvae  is 
most  easily  determined  by  a  smooth  cut  between  the  first  and  second 
nodes  from  the  top  when  the  passage,  if  present,  appears  as  a  clean 
round  hole.  I  have  thought  that  in  some  cases  I  could  locate  infested 
plants  by  external  examination  and  it  may  be  that  the  tassels  and  the 
upper  nodes  of  infested  plants  become  brown  and  dry  a  little  sooner 
than  the  others  but  this  method  is  not  certain.  In  no  case  have  I 
observed  from  the  work  of  this  insect  any  breaking  over  of  the  tassels, 
but  an  instance  of  this  was  noted  at  Hagerstown,  Md.,  September  29, 
1919,  by  Mr.  C.  M.  Packard.  Broken  tops  were  found,  many  of  them 
on  infested  plants,  but  as  not  all  of  the  broken  stems  were  infested  it  is 
hardly  possible  to  attribute  the  condition  to  this  insect  alone.  As 
these  broken-over  tassels  are  one  of  the  most  conspicuous  evidences  of 
the  work  of  the  European  corn  borer  {Pyrausta  nubilalis)  further 
observations  on  this  point  are  desirable.  As  each  node  is  reached  the 
larva  delays  and  enlarges  a  cavity  there.  Occasionally  the  larva  com- 
pletes its  growth  at  the  top  node,  more  commonly  at  the  second  and 
third  and  only  very  rarely  does  it  reach  the  fourth  node  from  the  top. 

Although  very  often  more  than  one  egg  is  laid  in  a  single  plant  it  is 
very  unusual  for  more  than  one  of  the  larvse  to  reach  maturity.     All 
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Others  aeem  to  be  crowded  out  or  starved  by  having  no  fresh  pith  to 
work  in.  Whenever  two  or  more  larvae  do  persist  for  a  time  the  pith  is 
completely  riddled  with  burrows  and  changed  to  a  mass  of  finely 
granular  frass. 

In  Tennessee  most  of  the  eggs  are  deposited  late  in  July  and  early 
in  August,  and  two  months  later,  about  October  first,  practically  all 
the  larvs  are  mature.  It  is  surprising  how  simultaneously  the  larvs 
in  any  given  field  mature  and  leave  the  stalk.  It  has  repeatedly 
happened  that  in  a  field  where  scarcely  an  exit  hole  could  be  found  one 
day,  only  an  occasional  larva  could  be  found  a  day  or  two  later.  In 
middle  Tennessee  this  general  exodus  occurs  very  near  October  1. 
In  almost  every  infested  field  a  few  larvs  can  be  found  in  the  stalks  a 
month  or  more  beyond  the  usual  emergence  date  but  such  larvse  are 
generally  smaller  and  immature.  They  are  either  larvae  hatching  from 
ver>'  late  laid  eggs  and  without  sufficient  time  to  feed  to  maturity  or 
those  starved  by  the  premature  or  rapid  drying  of  the  pith  as  the  plant 
ripened  or  was  killed  by  frost. 

The  burrow  ends,  usually,  at  or  near  a  node,  sometimes  running  an 
inch  or  two  below  it.  The  exit  hole  may  be  at  a  node  or  anywhere 
between  but  the  most  usual  place  for  it  is  just  above  a  node,  within  an 
inch  or  two  of  it.  This  would  seem  to  be  a  rather  unsatisfactory  point 
for  the  ensheathing  leaf  base  often  so  tightly  enfolds  the  stem  that  the 
lar\'a  to  escape  must  cut  its  way  through  both  the  stem  wall  and  the 
leaf  nheath.  In  rare  instances  the  sheath  of  the  leaf  below  also  over- 
laps this  one  so  there  are  three  tough  walls  to  be  cut  before  the  larva  is 
free.  Often,  however,  after  cutting  through  the  stem  wall  there  is 
space  enough  behind  the  leaf  sheath  for  it  to  escape  in  which  case  the 
exit  hole  is  not  visible  until  the  leaf  base  has  been  removed. 

The  emergence  hole  is  not  round  but  more  often  distinctly  oblong, 
with  its  long  axis  parallel  to  the  stem,  about  .75  mm.  wide  and  1.50  mm. 
long.  The  hole  appears  too  small  to  permit  the  passage  of  the  satiated 
larva  but  obser\'ation  shows  that  if  the  head  emerges  the  body  can 
follow.  The  eclges  of  the  hole  are  often  not  clean  cut.  The  exit  hole, 
like  the  egg  puncture,  is  characteristic  of  this  species  and  once  observed 
can  hardly  Ik>  mistaken. 

There  is  nothing  especially  noteworthy  in  the  rest  of  the  life  c>'cle. 
The  lar\'ip  simply  wriggle  free  from  the  com  plant,  fall  to  the  ground 
ami  enter  the  iH)il  at  some  crack  or  irregularity.  In  dense  soil  they  go 
down  hut  three  or  four  inches,  in  a  cultivated  field  or  in  mellow  ground 
from  eight  to  ten  inches,  often  below  the  furrow  slice.  One  was  found 
in  the  center  of  a  large  clod  lying  on  the  surface.  After  reaching  a 
sufficient  depth  the  larva  by  rotation  forms  a  smooth  compact-walle<l, 
more  or  less  spherical  cell  in  which  it  lies  awaiting  the  time  of  pupation 
the  following  summer. 
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As  larvfiB  have  never  been  carried  entirely  through  their  transforma- 
tions under  observation  neither  the  exact  date  of  pupation  nor  the 
length  of  the  pupa  stage  is  known. 

All  my  notes  and  all  the  collection  records  to  which  I  have  access 
show  that  the  beetles  make  their  appearance  first  about  July  1.  From 
this  time  on  they  slowly  increase  in  number,  reach  their  maximum 
early  in  August  and  then  gradually  disappear.  They  have  been  taken 
as  late  as  September  30  in  Tennessee  and  Kentucky. 

In  the  field  the  beetles  are  rather  diffictdt  to  capture.  They  are 
always  alert  and  at  the  least  disturbance  take  wing  almost  as  readily 
and  quickly  as  a  fiy.  When  cornered  they  feign  death  and  drop  in- 
stantly but  take  flight  after  falling  a  few  inches.  During  the  day  in 
clear  weather  they  remain  usually  partly  hidden  among  the  leaves  and 
in  the  throat  of  half  grown  corn  plants,  coming  out  to  feed  and  oviposit 
toward  dusk  and  on  cloudy  days. 

The  percentage  of  infestation  even  in  neighboring  fields  varies  con- 
siderably and  may  reach  practically  100  per  cent.  The  date  at  which 
the  corn  tassels  emerge  seems  to  be  the  determining  factor,  the  very 
late  planted  corn  being  almost  entirely  free  of  larvae.  It  does  not 
seem  possible  to  plant  early  enough  to  avoid  their  attacks  for  the 
earliest  tassels  to  appear  are  at  once  attacked.  It  is  probable  that 
many  of  the  beetles  emerge  before  that  time  and  feed  sparingly  on 
various  plants  while  awaiting  their  favorite  food. 

References  in  literature  to  the  biology  of  this  species  are  few  and 
unimportant.  It  was  described  in  1797.  Bruner  (1891)  lists  it  among 
insects  found  attacking  sugar  beets.  Riley  (1893)  notes  that  occa- 
sionally the  beetles  feed  on  green  corn  kernels.  Forbes  and  Hart  (1900) 
report  its  work  on  sugar  beets  as  injurious.  Hunter  and  Hinds  (1905) 
list  it  among  the  insects  mistaken  for  the  boll  weevil  and  note  that  the 
beetles  are  found  in  flowers.  Pierce  (1907)  lists  it  but  adds  nothing 
new  to  its  biology.  The  adult  is  fully  described  and  its  distribution 
given  in  some  detail  by  Blatchley  and  Leng  (1916).  It  seems  very 
strange  that  it  has  been  overlooked  by  Forbes  and  his  workers  in  their 
exhaustive  studies  of  corn  insects  for  it  must  occur  at  least  in  southern 
Illinois. 

The  only  natural  enemy  of  this  species  so  far  observed  is  a  minute 
cecidomyid,  the  salmon-yellow  larvse  of  which  enter  the  egg  punctures, 
feed  on  the  eggs  and  sometimes  perhaps  even  attack  the  small  grubs. 
These  predators  have  been  repeatedly  observed  in  the  burrows  in 
Tennessee  and  Mr.  P.  Luginbill  sent  me  from  Columbia,  S.  C,  a  par- 
tially grown  beetle  larva  very  evidently  killed  by  the  maggot  which  was 
still  feeding  upon  it.  This  one  was  reared  and  developed  into  a  deli- 
cate midge  with  banded  wings.     It  has  not  been  determined. 
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I  quote  herewith  the  description  of  the  adult  f^ven  by  Blatchley  and 
LeDg(1916): 

"Oval  or  subrhombotdal,  feebly  flattened  above.  Piceoui-bUek,  densely  clothed 
with  narrow,  pointed,  dull  yellowinh  scales,  those  of  thorax  arranged  transversely, 
those  of  elytra  forming  two  or  three  nearly  regular  rows  on  each  interval;  each  elytron 
usually  with  three  submarginal  dark  s|)ots  on  apical  two-thirds,  one  or  two  of  these 
sometimes  almost  or  wholly  wanting;  l)eak,  antenna*,  tibia*  and  tarsi  dark  reddish- 
brown.  Beak  slender,  compressed,  half  as  long  as  Ixxiy,  finely  striate-punctAte  oo 
sides,  |x>lished  and  almost  impunctate  above.  Antenna*  inserted  just  beyond  basal 
third;  second  joint  of  funide  slender,  nearly  as  long  as  the  next  two,  the  latter  equal. 
Thorax  one-fourth  wider  than  long,  sides  feebly  converging  from  base  to  middle,  then 
broadly  rounded  to  near  apex,  which  is  subtubulata;  disc  densely  and  rather  coarsely 
punctate,  slightly  rarinate  at  middle.  Elytra  at  humeri  distinctly  wider  than  thorax, 
thence  narrowed  to  the  conjointly  rounded  apex;  sculpture  hidden  by  scales.  Length 
3.5-3.8  mm." 

df>k:ription  of  last  ixstar  larva  by  a.  g.  boving 

Family  CHiuukCTEBS 
I.arva  hypognathous  (with  mandibles  directed  vertically  ventrad  and  posterior  end 
of  cardo  attached  near  the  occipital  foramen).  Body  subcylindrical,  soft  skinned, 
with  deeply  plicate  segments;  three  thoracic  and  ten  abdominal  segments  present; 
tenth  abdominal  segment  small,  wartshaped.  Legless.  Labrum  free,  movable. 
Mamiibles  without  molar  part.  Maxilla  with  single  laripe  maxillary  lobe;  stipes 
behind  maxillary  lobe  united  with  a  large,  fleshy,  simple  subfacial  area  whieh  is  ooo- 
tinuous  fk'ith  prothorax.  Buccal  cavity  without  hypopharyngeal  chitinitatioo. 
Tentorium  forming  a  broad  and  strong  bridge. 

Generic  and  SpBanc  CHARAcncan 
Head  somewhat  inserted  into  prothorax;  cranium,  when  liberated,  slightly  longer 
than  wi<ie.  Epicranial  suture  half  as  long  as  cranium ;  lateral  epicranial  carina  curved, 
viewiHi  from  above  subparallel  with  outline  of  cranium,  extending  posteriorly  to  end 
of  epicranial  suture;  each  epicranial  half  with  six  set«,  arranged  as  shown  in  fig.  10,  4. 
Ocelli  two,  first  ocellus  anterior  and  inferior,  placed  near  antenna,  twice  as  large  as 
second,  posterior  and  superior  ocellus,  the  position  of  which  is  aliout  midway  lietween 
first  ocellus  and  lateral  e|iicranial  carina  (fig.  10, 2),  Frons  alwut  as  long  as  efiicranial 
suture;  frontal  sutures  diverging  almut  120^ ;  strong  median  frontal  carina;  three  small 
seta*  on  anterior  frontal  margin,  two  long  and  one  small  setje  on  frontal  plate,  arrange- 
ment  and  relative  siie  as  shown  i fig.  10, 4) .  Antennv  ver>'  small,  two  jointed,  basal 
joint  not  much  higher,  but  considerably  wider  than  apical  joint,  with  five  small  setje 
and  one  sensorial  puncture  (fig.  10, 6).  Cl>'peus  transverse,  about  four  times  as  wide 
as  long,  glabrvnis.  Labrum  transverse,  anterior  margin  convex,  extreme  length  medi- 
aniy  alM>ut  ai«  long  as  dypeus.  «-idth  aUiut  three  times  grt^ater  than  length;  dorsal 
face  of  labnun  ifig.  10,  4 )  on  each  side  with  three  long,  slemler  setje;  anterior  marginal 
face  ifig.  10. 1 )  on  each  side  with  a  lateral  gnnip  of  thrre  setje  ami  a  metlian  gnmp  of 
two:  ventral  face  or  e|>iphar>'nx  on  each  side  with  two  setar.  one  anterior  an«l  thick, 
the  other  imsterior  and  fine  and  |»lace<l  inside  anterior  end  c»f  eiHittuu^-ngeal  rod. 
Mamlible  Aubtriangular  ifig.  10. 1 )  some«'hat  largiT  at  base  than  a|ncally:  inside  con- 
cave, gouge-shaped ;  distally  with  five  teeth,  external  tooth  on  each  si<le  small ;  one  small 
seta  Maxilla  with  glabrv>us  canlo;  sti|)es  |>n>|M*r  carrying  one  long  seta  xfig  10.  7  ; 
l>alpigrr  with  two  setxr  of  (lifTerent  length:  single  ma\illar>'  lolte  uir  mala^  ventrally 
with  five  well-develofied  set»  ifig.  10.  7i,  dorsally.  toward  Iniccal  cavity  mith  M*ven 
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Fig.  10. — l,e,epipharynx;  /i,hypopharynx;  m,  mandible  from  below;  o,  oesophagus; 
2. — ^lateral  view  of  head;  3. — side  view  of  larva;  4. — dorsal  view  of  head;  5. — mandible, 
lateral,  exterior  face;  6. — antenna;  7. — c,  cardo;  I,  ligula;  region  of  fused  ligula  and 
lingua;  pg,  palpiger  of  maxilla;  pt,  prothoracic  skin;  s,  stipes  labii;  s/,  subfacial  region 
formed  by  fused  mentum,  submentum  and  articulating  area  of  maxilla;  8. — ^mandible, 
buccal,  interior  face;  9. — liUf  lingua-region  of  fused  ligula  and  lingua;  m,  maxillular 
<,  tentorium. 
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•omewhAt  ihorter  and  thicker  setc  (fig.  10, 0) ;  mazilUry  palp  short,  with  two  artidett 
basal  article  a  little  longer  and  about  twice  as  wide  as  the  apical  which  is  conical  and 
about  as  long  as  wide;  basal  article  with  one  short  seta  and  two  sensory  punctures, 
apical  article  finely  papillose  at  the  tip,  one  sensory  puncture.  Stipes  Ubii  (s.  fig.  10, 7) 
fleshy,  with  one  seta,  posteriorly  limited  by  a  curved  chitiniiation,  the  posterior  end 
of  which  is  amalgamated  medianly  with  an  unpaired,  spear-shaped  longitudinal 
chitinisation.  Ligula  and  lingua  (lig.  fig.  10, 7  and  lin.  fig.  10,  9)  fused  into  a  short, 
slightly  bidivided  lobe;  ligula  region  with  one  well-developed  seta,  lingua  region  with 
one  minute  seta.  Maxillule  (m.  fig.  10,  9)  lobe  shaped,  densely  setose.  The  undi* 
vided  subfadal  area  (sf.  fig.  10,  7)  is  probably  formed  by  a  fusion  of  the  mental, 
submental  and  the  maxillary  articulating  areas;  it  carried  three  pairs  oC  setsD,  the 
position  and  sise  of  which  is  shown  in  figure  10,  7. 

Thorax.  Prothoracic  tergum  simple  with  the  different  tergal  areas  very  slightly 
indicated;  prescutal  region  with  one  seta  (p.  fig.  10,  3) ;  scuto-scutellar  region  with  one 
distinct  and  two  very  small  sets  (s.  fig.  10, 3) ;  alar  region  with  one  seta  (a.  fig.  10,  3). 
Meso-and  metathorax  with  two  tergal  pleats,  one  formed  by  pr»scutum,  and  the  other 
by  scuto-scutellum  and  alar  area;  pneecutum  with  one  seta;  scuto-scutellus  with  one 
diiitinct  seta  and  two  very  small  sets  below  and  one  very  small  seta  above  this;  alar 
area  with  one  seta.  Prothoracic  epipleurum  (e.  fig.  10,  3)  small,  consisting  of  a  trian- 
gular, glabrous  pre<^pipleural  area  and  a  triangular  glabrous  postepipleural  area,  both 
al>ove  hypopleurum  (h.  fig.  10,  3)  and  separated  from  this  area  by  the  ventn>4ateral 
suture;  questional>le  if  the  spiracle  carrying  area  belongs  to  prothorax;  more  probably 
to  be  interpreted  as  a  separate  part  of  the  mesothoracic  prHlpipleurum.  Meso> 
thoracic  pre<^pipleurum  anteriorly  pushed  forward  into  prothorax  and  separating 
the  spiracle  carr>'ing  area  from  the  prothoracic  postepipleurum,  large  triangular,  with 
three  mim;  mesothoracic  postepipleurum  triangular,  glabrous,  i^aoed  above  the  meso> 
thoracic  hypopleunim.  Metathoradc  praeftpipleurum  triangular,  bidivided,  each 
divinion  with  one  seta;  metathoracic  postepipleurum  triangular,  glabrous.  Met*- 
thoracic,  rudimentary  spiracle  not  observed  in  the  present  species.  All  thorado 
hypopleural  as  well  as  sternal  areas  similar  in  position,  shape  and  sise.  Thoracic 
hypopleurum  situated  below  veotro-lateral  suture,  semioval,  with  one  distinct  seta; 
an  additional  very  small  seta  on  prothoracic  hypopleurum.  Thoracic  presternum 
wanting  in  front  of  each  thoracic  segment;  eustemum  large,  unpaired,  triangular,  with 
one  seta  on  each  side  of  body's  middle  line;  parastemum  or  ooxal  lobe,  representing 
the  leg,  triangular,  with  one  large  and  four  small  set«;  stemellum  wanting;  post- 
stemellum  transversal,  bandlike,  with  small  median  notch,  glabrous. 

AlKlomen.  The  first  f«even  alxiominal  segments  almost  identical  in  every  respect; 
the  three  last  negmentn  somewhat  modified  and  reduced.  Abdominal  tergum  di\ided 
into  four  main  pleats,  corres|x>nding  to  prescutum,  scutum,  scutellum,  and  post- 
fcutrllum;  second  pleat  indistinctly  di\nded  into  a  median  dorsal  part,  scutum  proper, 
and  a  lateral  part;  likewise  the  third  pleat,  divided  into  a  median,  dorsal  part,  scutel* 
luni  proper  and  a  lateral  part;  the  two  mentioned  lateral  parts  are  fused  around  the 
spuiu*le,  together  forming  an  area  which  corresponds  to  the  alar  area  of  the  thoracic 
segments.  Prescutimi  with  one  seta;  scutum  proper  glabrous;  icutellum  proper  with 
five  net**  transversely  arranged  in  proportion  to  the  length  of  body,  two  of  which  are 
large,  two  small,  above,  and  one  small  between  the  large  setje;  diviaaon  below  scutum 
pro(}er  with  one  seta  and  division  lielow  scutellum  proper  with  one;  postscutellum 
glabrtnui,  functioning  as  articulating  (or  intersegmental)  skin.  E|it|)ieurum  ven- 
trally  limited  by  ventro-lateral  suture;  median  regi<m  slightly  indicated,  beanng  two 
setxr;  pre^piplrural  region  subtriangular.  dorvally  reaching  end  of  prescutum.  glalx 
rous;  poiitepi()leural  region  correspondingly  shaped  but  not  extending  so  far  dor- 
sally  as  pre^pipleurum,  glabrous.     Hypopleurum  dorsally  limited  by  ventrolateral 
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suture,  semioval,  with  one  seta.  Presternum  wanting;  eustemum  unpaired,  sub- 
triangular,  with  posterior  apex  in  middle  line  of  body,  two  sets  on  each  side;  para- 
sternum  or  coxal  lobe  paired,  triangular,  with  anterior  margin  oblique,  inner  angle 
pointed  and  meeting  the  corresponding  angle  of  parastemum  of  the  opposite  side  of 
body,  one  seta;  stemellum  wanting,  possibly  fused  with  poststemellum;  post- 
stemellum  transversal,  bandshaped,  glabrous,  f imctioning  as  articulating  skin.  Eighth 
abdominal  segment  somewhat  smaller  than  the  preceding  typical  abdominal  seg- 
ments, with  areas  less  distinct,  arrangement  and  number  of  sets  typical.  Ninth 
abdominal  segment  half  as  large  as  eighth,  areas  not  developed,  with  two  large  and 
two  small  dorsal  sets  and  one  large  ventral  seta.  Tenth  abdominal  segment  small, 
wart-shaped,  with  terminal  roimd  anus,  two  small  sets.  Spiracles  before,  small; 
thoracic  spiracle  pleural,  placed  right  below  the  lower  margin  of  prothoracic  tergal 
region,  about  twice  as  large  as  the  following  seven  abdominal  spiracles,  its  finger- 
shaped  air  tubes  directed  upwards;  all  abdominal  spiracles  with  air  tubes  directed 
backwards,  eighth  abdominal  spiracle  as  large  as  the  thoracic  and  placed  slightly 
more  dorsal  than  the  other  abdominal  spiracles.  Size;  about  9  mm.  Color;  whitish 
with  light  brown  chitinous  parts. 
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Mr.  W.  D.  Pierce:  I  think  Mr.  Ainslie  is  to  be  greatly  compli- 
mented on  this  paper.  Biologists  have  been  puzzled  many  years  to 
know  how  these  insects  lived.  We  have  had  our  suspicions  but  no 
one  has  been  able  to  work  them  up.  I  do  not  think  the  common  name 
that  has  been  given  this  species  is  sufficiently  definite  because  there 
are  other  beetles  that  breed  in  cornstalks.  It  is  interesting  to  know 
that  this  particular  species  extends  throughout  our  Southern  States 
and  Central  America,  and  probably  South  America. 

Vice-President  E.  C.  Cotton:  The  next  paper  is  ** Notes  on  the 
Habits  of  Calendra  pertinax  Olivier,"  by  A.  F.  Satterthwait. 

NOTES  ON  THE  HABITS  OF  CALENDRA  PERTINAX 

OLIVIER^ 

By  A.  F.  Satterthwait,  Scientific  Assistant^  U.  S.  Bureau  of  Entomology 

One  of  our  common  and  most  widely  distributed  billbugs,  Calendra^ 
pertinax  Oliv.  (PI.  5,  fig.  2),  breeding  normally  in  the  common  cat-tail 

*  Published  by  permission  of  the  Secretarj-  of  Agriculture. 

*  Calendra  Clairville  and  Schellenberg,  1798,  Ent.  Helv.,  p.  62,  takes  priority  over 
Sphenophorus  Schonherr,  1838,  Gen.  et  Sp.  Cure,  vol.  4,  p.  874,  according  to  Dr.  W. 
D.  Pierce,  in  Proc.  Ent.  Soc.  Wash.,  vol.  21,  no.  2,  Feb.,  1919,  p.  26. 
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{Typha  latifolia  L.)  and  Calamus  or  sweet  flag  {Acarus  calamus  L.), 
deserves  closer  attention  than  it  has  had  for  a  decade  or  two.  Its 
economic  prominence  is  based  on  its  destruction  to  corn.  The  species 
was  described  by  Olivier  in  1807.  During  the  centur>'  following, 
various  records  of  heav>'  corn  losses  were  connected  with  this  name 
until,  in  1905,  Dr.  F.  H.  Chittenden  recorded  the  fact  that  one  speci- 
men that  was  reared  about  35  years  earlier  had  been  incorrectly  deter- 
mined as  C.  pertinax.  This  specimen  had  been  taken  under  circum- 
stances which  made  this  species  appear  to  be  the  offender  involve<l  in 
hea\T  corn  losses  in  an  important  agricultural  area  over  a  period  of 
many  years.  With  Calendra  pertinax  separated  from  that  Une  of  eco- 
nomic records,  a  certain  distrust  creeps  in  concerning  other  records,  even 
though  the  determination  of  the  insect  may  have  been  correctly  made. 

As  for  distribution,  since  the  confusion  of  this  insect  with  C.  robustus 
Horn  and  C\  maidis  Chttn.  has  l)een  eliminated,  we  may  consider  dis* 
tribution  summaries  published  by  Dr.  Chittenden  in  1005  and  by 
others  since  that  date,  correct ,  so  far  as  known  at  the  date  of  publication. 
Dr.  Chittenden  in  1905  recognized  the  dbtribution  of  C.  pertinax  as 
extending  from  New  York  City  to  Utah,  and  south  as  far  as  Washing- 
ton, D.  C,  south  of  which  point  the  typical  form  did  not  appear  to 
have  been  taken.  From  Louisiana,  Texas  and  Kansas,  and  possibly 
Arizona,  he  had  a  different  form,  for  which  he  erected  the  new  varietal 
name  auntralis,  and  from  California  and  Nevada,  another  form  which 
he  ralle<l  the  variety  typhtr.  Messrs.  Blatchley  and  I^eng,  in  **  Rhyn- 
chophora  of  the  North  Eastern  Unitetl  States, '*  1914,  sUted  that  (\ 
}}ertinax  occurs  in  Northern  Indiana,  alM)Ut  New  York  (Mty,  through- 
out New  Jersey  and  at  Orlando,  Florida,  with  the  range  from  New 
England  and  Canada  to  Michigan  and  Utah,  and  south  to  Florida. 

The  writer  has  taken  the  s[x?oies  at  Athens  and  West  LaFayette, 
Indiana,  and  at  Advance,  Charleston,  Sulphur  Springs  and  Webster 
droves,  Missouri,  and  has  l)een  privilegeil  to  include  in  his  studies, 
material  from  Ilagerstown,  Mar>'land,  through  the  kindness  of  Mr.  C. 
M.  Packard,  from  Fiu.Hhing,  New  York,  through  the  generous  c«5p- 
eration  of  Mr.  E.  L.  WAX  thmughout  the  season  of  1919.  ami  through 
the  kindm^ss  of  Mr.  J.  H.  Jenkins  and  of  Dr.  J.  L.  Cook,  of  Advance, 
Mism)uri.  This  op|)ortunity  is  taken  to  tliank  also  the  meml^ers  of 
the  staff.  Mi^ssrs.  H.  R.  Painter.  R.  A.  BlanchanI,  C.  Bagby  and  B.  S. 
Reid  for  their  valucni  assistance  in  the  work,  and  Mr.  W.  R.  Walton 
for  helpful  criticism  of  the  manuscTipt.  Taking  each  locaUty  sepa- 
rately, we  will  consider  first. 

The  Sitvatiox  .\t  FLrsiiixo,  New  York 

While  making  a  study  of  Sphida  06/17110  Walk..  Mr.  E.  L.  Bell,  of 
Flushing.  N.  Y.,  made  an  incidental  report  on  Calendra  pertinax  to 
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the  New  York  Entomological  Society,  revealing  a  different  mode  of 
wintering  than  has  been  observed  by  the  writer.  Upon  request  for 
data  and  infested  host  plants,  Mr.  Bell  responded  very  generously  and 
has  supplied  the  writer  with  numerous  collections  of  stalks  of  the 
common  cat-tail  {Typha  latifolia  L.)  at  representative  intervals 
throughout  the  year,  with  pertinent  notes  on  water  levels  in  relation 
to  the  plants  submitted. 

In  his  letter  of  April  17,  1919,  Mr.  Bell  wrote  in  part  as  follows: 
"The  specimens  that  I  collected  were  taken  this  year  on  March  1  and 
8,  except  one  adult  specimen  taken  on  February  22,  and  included  one 
larva,  several  pupse  in  different  stages,  and  adults.  So  it  would  seem 
that  this  species  does  not  hibernate  in  adult  form,  but  rather  pupation 
occurs  in  the  late  fall  or  winter,  and  the  adults  emerge  in  the  spring. 
Most  of  the  specimens  were  collected  in  a  low  part  of  the  swamp  that 
is  always  flooded  in  the  winter  and  spring,  and  at  the  time  they  were 
collected,  their  position  in  the  stalk  was  at  least  a  foot  under  the 
water,  but  they  did  not  seem  to  be  in  any  way  harmed  by  it.  They 
seemed  to  run  somewhat  to  colonies,  as  in  some  places  every  stalk 
contained  from  one  to  four  beetles  or  pupae  and  in  other  places  close  by 
but  an  occasional  specimen  or  none  would  be  found." 

Dr.  S.  A.  Forbes,  in  his  Eleventh  Report,  pages  17  and  18,  stated 
that  Dr.  Kellicott  repeatedly  reared  this  species  to  the  imago  in  July 
and  August  from  larvae  and  pupae  found  in  New  York  in  the  common 
cat-tail;  and  that  Professor  Parrot,  relating  to  Nebraska  insects, 
assumed  that  C.  pertinax  wintered  over  in  the  pupa  stage,  as  he  had 
received  some  specimens  in  May,  1898,  some  of  which  had  the  peculiar 
pinkish  color  characteristic  of  beetles  just  emerged  from  the  pupa. 
This  Nebraska  observation  appears  to  agree  well  with  Mr.  Bell's  New 
York  observations  this  spring.  Dr.  Kellicott's  observation  agrees  well 
with  Mr.  Bell's  observations  and  collections  this  summer,  and  with  the 
writer's  observations  in  Indiana  and  Missouri. 

Under  date  of  April  28,  Mr.  Bell  wrote  that  they  had  had  several 
days  of  unprecedentedly  cold  weather  just  preceding  April  26,  when  he 
collected  a  number  of  cat-tail  stalks  which  he  believed  contained  pupse 
and  adults  from  a  portion  of  the  swamp  where  the  water  was  several 
inches  more  than  knee-deep,  the  swamp  being  very  full  of  water  from 
recent  heavy  rains.  He  examined  cat-tail  stalks  that  grew  on  the  edge 
of  the  swamp  where  it  was  drier  and  found  some  stalks  that  had  con- 
tained C  pertinaXj  but  no  billbugs  were  present  in  them. 

This  collection  of  April  26  was  received  April  30.  There  were  15 
stalks  in  the  collection,  each  stalk  and  root  crown  and  the  only  piece  of 
rhizome  in  the  collection  showing  larval  work.  There  were  25  larval 
excavations,  20  or  21  containing  exuviae,  2  dead  larvae,  6  dead  pupae  and 
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4  male  and  2  female  C.  pertinax  adults,  all  dead,  and  one  of  each  sex 
imperfect.  From  this  collection  it  appears  that  all  pupation  takes 
place  in  the  stalks,  at  least  in  cat-tails  constantly  in  water,  the  larval 
excavations  terminating  at  varying  distances  above  the  crown,  as  if 
the  insect  instinctively  sought  for  a  pupation  place  above  the  normal 
water  level.  Of  these  25  excavations,  20  or  21  appeared  completed, 
judging  by  evidences  of  the  transformation  from  the  larva  to  the  pupa 
in  all  but  4  or  5.  These  excavations  ranged  above  the  crown  as  follows : 
1  at  2  inches,  with  the  adult  specimen  dead  in  a  pxmtion  indicating 
effort  on  its  part  to  escape  by  cutting  out  of  the  plant;  5,  between  3 
and  4  inches;  7,  between  4  and  5  inches;  3,  between  5  and  6  inches;  4, 
between  6  and  7  inches;  2,  between  7  and  8  inches;  1,  at  8}  inches;  1, 
at  11}  inches;  1,  height  not  noted.  Those  with  excavations  reaching 
more  than  7  inches  above  the  crown  all  escaped  successfully.  These 
numerous  dead  specimens  probably  were  drowned  by  the  unusually 
high  water  catching  them  while  they  were  immature,  those  dying  in  the 
adult  stage  being  weakened  by  submergence  while  yet  pupie.  During 
summers,  the  water  drains  away  from  this  area  and  the  cat-tails  stand 
on  moist  soil. 

On  June  29,  Mr.  Bell  collected  nine  stalks  of  cat-tail  from  this  same 
swamp.  They  were  received  for  study  July  3.  On  this  date  14  eggs 
and  18  larve  were  found  and  3  feeding  punctures  of  adults  were  ob- 
8er\'ed.  Wlien  the  collection  was  made,  June  29,  the  water  had  disap- 
peared, though  the  soil  remained  soft  and  spongy. 

The  next  collection  was  made  in  the  same  area  August  10,  at  which 
time  there  was  about  8  inches  of  water  present,  the  result  of  heavy 
rains  of  the  preceding  three  weeks.  This  collection  was  received  on 
the  13th  and  examined  on  the  13th  and  14th.  There  were  16  stalks. 
The  living  specimens  found  were  6  eggs,  14  larve  and  4  pupc,  and  the 
dead  specimens  were  2  eggs  and  11  lar\'e.  There  were  several  larve 
in  a  soft,  white  condition,  strongly  indicating  that  these  were  drowned, 
leading  to  the  conclusion  that  the  flooding  of  the  cat-tails  had  been  the 
chief  cause  of  mortality.  Six  male  and  5  female  C.  ptriinax  adults 
were  successfully  reared  from  this  collection,  1  being  adult  October  6 
from  an  egg  laid  prior  to  the  collection  of  the  stalks  on  August  10. 
The  other  adults  issued  on  August  19  and  September  6  and  on  inter- 
vening dates. 

The  next  collection  was  made  September  6,  at  the  same  place  as 
previously,  with  the  water  level  just  where  it  was  Augtist  10, — almost 
knee-<ieep.  He  observed  that  almost  ever>'  cat-tail  stalk  in  this  local- 
ity rontaine<l  larv'ie,  with  some  stalks  so  full  of  them  that  there  was 
only  a  thin  shell  left,  and  they  broke  off  at  the  root  when  the  attempt 
was  made  to  pull  them  up.    This  collection  was  received  September  12 
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and  was  examined  the  next  day.  There  were  12  stalks,  each  one 
showing  larval  excavation.  One  adult  male  C.  pertinaXy  2  live  pupse 
and  1  living  and  3  dead  larvae  were  secured,  a  small  representation  as 
compared  with  earlier  collections,  probably  partly  the  result  of  the 
decay  of  the  specimens  which,  four  weeks  ago,  would  have  been  visible, 
and  partly  the  result  of  some  considerable  percentage  of  the  survivors, 
as  observed  in  the  collection  of  August  10,  having  matured  and  escaped. 
One  adult  female  C,  pertinaz  was  reared  from  1  of  the  pupae  on  Septem- 
ber 19. 

The  next  collection  was  made  September  21,  Mr.  Bell  choosing 
another  section  of  the  swamp  which  is  not  covered  with  water,  though 
quite  damp.  The  cat-tail  growth  here  is  not  so  heavy  as  in  the  por- 
tions covered,  the  plants  standing  somewhat  separately  in  a  heavy- 
growth  of  various  kinds  of  vegetation.  In  this  soil  the  plants  would 
not  pull  up,  so  were  cut  off  somewhat  below  the  surface  of  the  ground. 
While  making  the  collection,  Mr.  Bell  saw  larvae,  pupae  and  adults  of 
C.  pertinax  in  some  stalks.  He  searched  in  the  soil  about  the  plants 
and  found  no  evidence  of  any  larvae  leaving  the  plants  to  pupate  in 
the  soil.  This  collection  was  received  for  study  September  24,  and 
consisted  of  19  stalks.  Of  these,  18  contained  a  total  of  23  C.  pertinax 
larval  excavations,  and  only  1  was  unaffected.  In  the  19,  there  were 
4  stalks  containing  Sphida  ohliqua  larval  excavations,  both  insects 
working  in  common  in  3,  1  of  these  3  stalks  containing  burrows  of  two 
Calendra  larvae  and  the  larvae  themselves.  One  Sphida  excavation 
contained  a  pupa  shell  of  the  moth.  There  were  also  2  prepupae,  6 
pupae,  6  male  and  1  female  C.  pertinax  adults,  1  hymenopterous  para- 
site cocoon  with  a  Calendra  larval  mask  attached  in  the  larval  excava- 
tion. In  checking  up  as  to  place  of  pupation  for  the  makers  of  these 
23  larval  excavations,  2  specimens  were  prepupae,  6  were  pupae,  5  were 
adults,  9  left  their  exuviae  in  their  cells  in  the  stalks,  escaping  as  adults, 
and  1  was  destroyed  by  a  parasite  while  in  the  larval  stage.  Thus,  the 
fact  that  pupation  at  Flushing  occurs  in  the  cat-tail  stalks,  even  in 
those  plants  not  in  standing  or  flowing  water,  is  well  established. 
From  1  of  the  pupae,  an  adult  male  C.  pertinax  issued  September  26. 

On  October  13,  Mr.  Bell  made  a  collection  in  the  water  and  in  the 
soil  areas,  in  the  same  swamp  as  before,  keeping  each  collection  dis- 
tinct for  comparative  study.  These  stalks  were  all  cut  off,  rather  than 
pulled  up  with  crown  and  possible  roots.  In  the  water  area  there  was 
not  nearly  so  much  water  as  on  the  occasions  of  the  collections  of 
August  10  and  September  6.  Mr.  Bell  observed  that  all  the  stalks  he 
sent  lacked  flower  stalks  and  always  have  been  shorter  than  the  unin- 
fested  stalks,  except  of  course  the  young  shoots.  In  the  series  of  12 
stalks  from  the  water  area,  there  were  22  burrows,  16  dead  larvae,  2 
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(lead  pupa",  2  hymenopterous  parasite  cocoons,  5  adult  exit  holes,  and 
a  lost  top  to  1  larval  excavation,  the  top  having  been  removed  in  the 
swamp.  C>f  these,  10  larvcc  and  1  pupa  appeared  to  have  been  drowned. 
Thus,  of  23  specimens  actually  accounte<i  for, — 18  dead  and  exits  pre- 
sumably of  at  least  5  adults, — about  8  per  cent  of  the  mortality  is 
parasite,  al>out  48  per  cent  apparently  drowning,  22  per  cent  not 
accounted  for,  and  only  alx)ut  22  per  cent  of  the  brood  successfully 
mature<i.  So  far  as  Hfe  permitted,  pupation  in  this  series  was  entirely 
within  the  plants.  The  series  of  12  stalks  from  the  portion  of  the 
swamp  not  water-covered  showed  16  burrows,  3  dead  larvie  (2  killed 
by  hymenopterous  parasites  but  none  apparently  by  drowning),  2 
living  and  3  dea<l  pupse  (1  killed  by  a  hymenopterous  parasite),  2 
adult  female  C.  itertinax,  3  hymenopterous  parasite  cocoons  and  exits 
presumably  of  at  least  5  adults.  Only  1  of  the  12  stalks  showed  a 
portion  of  a  cmwn.  Hail  the  complete  crowns  been  secured,  more 
excavations  and  possibly,  though  improliably,  some  evidence  of  soil 
pupation  might  have  Ix^n  found.  Thus,  of  15  specimens  actually 
accounted  for, — 6  dead,  4  living  and  present,  and  exits  presumably  of 
at  least  5  adults, — 60  per  cent  have  matured  or  probably  will  mature 
successfully,  with  20  per  cent  mortaUty  attributable  to  parasites  and  a 
like  mortality  to  undetermined  causes. 

In  conclusion  to  the  study  of  the  C.  pertinax  habits  in  the  Flushing, 
N.  v.,  conditions,  it  may  be  stated  that  pupation  has  occurred  inva- 
riably in  the  cat-tail  stalk,  at  or  near  the  top  of  the  larx'al  excavation, 
that  adults  developcnl  in  the  swamp  as  early  as  Septemlier  6,  and  in 
cag(*s  as  €*arly  as  August  10  fmm  a  pupa  collected  August  10.  In  the 
collections  of  October  13,  1919,  of  .18  s|)ecimens  accounted  for  in  24 
stalks,  12  adults  had  matured  fully  ami  only  2  remained  immature, 
these  2  lieing  pupa*  with  a  fair  possibility  of  maturing  before  winter. 
Numerous  eggs  were  present  August  10.  1919.  while  pupae  were  present, 
indicating  a  |)ossibility  that  some  might  not  mature  before  winter, 
hence  explaining  the  condition  that  Mr.  Bell  found  at  Flushing  in 
March,  1919.  when  lar\*]p  and  pupae,  as  well  as  adults,  were  present. 
One  point  accompiishe<l  in  the  long  egg-laying  perimi  of  C.  prriinax 
is  the  avoidance  of  the  obliteration  of  a  colony  by  any  prolmble  single 
riM*  of  water  level.  Kggs  laid  fmm  the  middle  of  June  to  the  middle 
of  August  an»  hkely  to  U»  laid  in  part  at  ever>'  nonnalw*ater  level,  while, 
in  the  event  of  the  water  level  rising  only  after  the  last  of  the  eggs  have 
l)een  depositeil.  thos<*  first  laid  at  low  water  levels  will  have  had  time 
to  mature  and  the  adults  <*scapc*. 

The  SiTiATiDX  ix  Indiana.  Mahyland  and  Missovri 

The  placH^s  in  Indiana.  Mar>'land  and  Missouri  from  which  (\  per^ 
tinax  used  in  this  study  have  been  collected  are  West  LaFa>'ette  and 
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Athens,  Indiana,  Hagerstown,  Maryland,  and  Advance,  Charleston, 
Clinton,  Meramec  Highlands,  Sulphur  Springs  and  Webster  Groves, 
Missouri. 

At  West  LaFayette,  Indiana,  a  number  of  conunon  cat-tails  growing 
in  a  small  seepage  swamp  on  a  hiUside  on  the  east  side  of  South  Ells- 
worth Street,  and  separated  from  the  Wabash  River  by  a  half  mile  of 
cultivated  bottom  land,  were  examined  on  October  29,  1915.  A 
number  of  stalks  showed  larval  work,  but  only  1  good  larva  was  secured. 
This  larva,  in  the  root  crown  in  which  it  was  found,  was  placed  in  a  tin 
cage  and  kept  in  a  warm  room.  By  November  2,  it  had  left  its  excava- 
tion. By  November  18,  it  had  pupated  and  by  the  23rd,  had  become 
an  adult  male  C.  pertinax.  Undoubtedly  if  this  specimen  had  remained 
in  the  swamp,  it  would  have  wintered  as  an  immature  specimen, 
probably  as  a  larva.  Investigations  of  cat-tails  in  this  swamp  were 
continued  November  27,  when  several  excavations  packed  charac- 
teristically with  frass,  with  occasional  larval  masks,  were  found,  and 
1  dead  adult  C  pertinax  was  found  in  its  larval  excavation,  above  a 
wad  of  frass  representing  one  end  of  the  pupal  cell.  The  larval  exca- 
vation extended  some  inches  along  the  horizontal  root  stock  or  rhizome. 

On  July  14, 1916,  the  billbug  situation  in  a  field  two  miles  northwest 
of  West  LaFayette,  where  possibly  10  acres  of  land  had  gone  back  to 
swamp,  was  made  the  subject  of  study.  As  the  result  of  a  neglected 
tile  drain,  water  was  constantly  present  in  such  quantity  that  water 
fowl  bred  there.  Cat-tails  were  abundant  some  distance  out  in  the 
water.  The  river  bubush  (Scirpus  fluviatilis  (Torr.)  Gray),  was  per- 
haps the  dominant  possible  billbug  host  actually  growing  both  in  the 
water  and  on  the  shore.  The  land  around  the  pond  was  covered  with 
a  dense  sod,  mostly  of  Cyperus  sirigosus  L.  The  evidence  of  billbug 
work  is  frequently  hardest  to  find  where  the  host  plant  is  extremely 
abundant.  It  so  happened,  however,  that  in  this  large  bed  of  C.  strig- 
osuSy  1  female  C.  pertinax  adult  was  taken,  chnging  head  downward  as 
if  feeding,  on  a  plant  of  C.  strigosuSj  about  1  inch  above  the  roots.  In 
her  cage,  this  female  fed  freely  on  the  plant. 

About  a  mile  east  of  Athens,  Indiana,  a  collection  of  common  cat- 
tail root  crowns  infested  with  C.  pertinax  was  made  in  a  mud  hole  along 
the  north  side  of  the  Erie  Railroad,  when  the  mud  was  stiff  enough  to 
walk  on.  About  25  per  cent  of  the  crowns  were  infested,  some  with 
2  or  more  larvae  to  the  crown.  Two  larvae  were  nearly  or  quite  mature, 
some  were  quite  small.  From  this  collection,  17  C.  pertinax  adults, 
including  5  males  and  11  females  were  reared,  mostly  in  an  outdoor, 
IQ-inch  flower  pot  cage.  This  cage  was  examined  October  18,  at 
which  time  13  adults,  7  pupae  and  1  diseased  larva  were  found,  some  in 
pupa  cells  in  the  soil,  and  no  specimen  and  no  exuviae  belonging  in 
pupa  cells  were  found  in  any  of  the  larval  excavations  in  the  crowns. 
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At  Hageratown,  Maryland,  Mr.  C.  M.  Packard  collected  8  larve 
boring  in  the  bases  of  stems  of  the  common  cat-tail  in  the  City  Park 
swamp,  July  25,  1919,  and  sent  them  to  the  writer  for  study.  From 
these  larvie,  2  male  and  1  female  C.  pertinaz  adults  were  reared,  1 
adult  issuing  August  5,  and  2,  August  25. 

At  Charleston,  Missouri,  the  collection  places  were  beds  of  common 
cat-tail  in  dredged  ditches  at  the  east  and  west  edges  of  town.  The 
surface  soil  in  the  vicinity  of  the  ditches  is  sandy,  with  sand  modifying 
a  limited  part  of  the  cat-tail  areas  studied,  gumbo  being  the  chief  soil 
encountered  in  the  ditches.  The  condition  of  the  soil  seemed  to  make 
no  difference  in  the  degree  of  infestation,  or  in  habits,  though  plants 
constantly  in  water  at  the  head  of  the  east  ditch  were  examined  and 
no  infestation  found.  Larvie  proving  to  be  C.  pertinaz  by  rearings, 
were  collected  in  excavations  in  cat-tail  stalks  close  to  crowns,  in  the 
crowns  and  in  the  rhizomes,  and  in  the  soil  about  the  roots,  and  pupa 
were  collected  in  the  soil  about  the  roots,  but  only  once  in  plant  tissue. 
This  exception  was  a  pupa  found  in  a  cell  in  a  leaf-eheath  slightly  over 
2  inches  above  the  crown  and  embracing  a  stem  which,  after  3  days' 
shrinkage,  had  a  minimum  diameter  of  26  mm.,  or  more  than  an  inch. 
This  pupa  was  injured  and  the  species  was  not  confirmed  by  rearing, 
but  appears  certainly  to  be  C.  periinax. 

The  collections  at  Charleston  may  be  briefly  analysed  by  dates,  as 
follows: — 

AufU0t  13, 1018, 22  Urv»  and  1  pupa,  maturing  2  male  and  3  female  C.  jmiinax  from 

Urvr  collected  in  rhiiomee  and  2  females  from  condiiiont  not  specified,  abo  1  male 

C.  minimui  from  larva  in  rhiiome  and  1  female  C.  mdanoe^phalui,  eonditioDt  not 

•pecified. 
September  3,  8  Urvs,  maturing  1  male  C.  periinax  from  lanra  in  eoil  and  1  male  C. 

minimui  from  conditions  not  specified. 
8epteml)er  9,  10,  11,  13  larw  and  8  pup«,  maturing  1  male  and  1  female  C.  pertinax 

from  larw  in  root  crowns,  1  male  and  2  females  from  lanrv  in  rfaisomes,  and  3 

maliw  and  7  females  from  lame  and  pup*  in  soil,  also  2  female  C.  minimui  and  1 

female  (\  melanocephalut  from  larw  in  soil. 
8eptenilier  21,  1  larva,  2  pup«  and  1  male  and  1  female  C.  pertinai  adults,  maturing 

1  male  (\  peril fiax  from  conditions  not  specified. 
September  23,  4  larw,  5  pupv  and  1  adult  female  C.  periiruu,  maturing  1  female  C. 

peril  ruu  from  larva  in  rhiiome,  1  female  from  lan*a  in  soil,  and  1  male  and  2  females 

from  conditions  not  specified. 
September  24,  I  larva,  3  pup*  and  2  adult  male  C.  prrttfiox,  maturing  1  male  and  I 

female  C.  periinax  from  larvv  in  soil. 
Septeml)er  28,  7  larw,  9  pupet  and  4  adult  female  C.  perfifiar,  maturing  1  female  C. 

periinax  from  larva  in  root  crown,  1  male  and  1  female  from  larw  and  pups  in  soil, 

and  3  females  from  conditions  not  specified. 

An  insufficient  data  have  l)een  assembled  for  the  separation  of  the 
immature  fonns  of  the  several  species  of  Calendra,  and  as  8  species,  2 
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of  which  have  been  bred  from  cat-tails  and  2  from  soil  at  the  base  of 
cat-tails,  in  the  east  ditch,  the  larvae  have  been  grouped  under  C 
pertinax  or  under  other  species  on  circumstantial  evidence,  the  size  of 
the  immature  form  being  an  important  guide,  as  small  C.  pertinax 
larvse  have  no  occasion  to  be  in  the  soil,  and  small  larvse  in  the  cat-tail 
are  presumed  to  be  small  C.  pertinax.  Thus,  in  the  supposed  C.  pertinax 
list  of  56  larvse  and  28  pupse,  12  male  and  25  female  C  pertinax ^  2  male 
and  2  female  C.  minimus  and  2  female  C  melanocephaluB  Yiet%  success- 
fully matured,  fixing  an  accurate  basis  of  determination  for  scarcely 
more  than  half  of  the  immature  collections. 

At  Clinton,  Missouri,  Mr.  Painter  found  1  pupa  in  soil  about  the 
roots  of  common  cat-tails  growing  in  a  small  bed  in  soft,  wet  mud,  not 
water-covered,  near  the  artificial  lake  in  a  pleasure  resort  west  of  town, 
October  17,  1918.     This  pupa  changed  to  an  adult  C.  pertinax. 

At  Advance,  Missouri,  in  a  recently  drained  peat  area  of  about  1,200 
acres,  known  as  the  ''Big  Field,"  4  miles  east  of  town,  common  cat- 
tails were  growing  abundantly  May  23,  1919,  and  were  heavily  in- 
fested with  C.  pertinax.  Corn  was  grown  on  this  portion  of  the  "Big 
Field"  in  1918,  but  at  this  time  was  not  through  the  ground.  Numer- 
ous adults  were  taken  in  their  feeding  punctures  in  cat-tails  (PI.  5,  fig. 
1,  and  many  eggs  and  some  Aewly  hatched  larvse  were  found  in  the 
leaf-sheaths.  The  eggs  were  laid  in  the  cells  of  the  leaf-sheath  (PL  5, 
fig.  3),  the  cells  being  larger  than  the  eggs  for  a  considerable  part  of  the 
width  of  the  encircling  sheath.  Rarely,  an  egg  was  found  between 
sheaths.  As  none  of  the  eggs  or  larvae  collected  in  the  Advance  area 
were  reared  to  maturity,  no  record  of  associated  species  was  made, 
except  that  of  85  adults  taken  by  Mr.  J.  H.  Jenkins,  Mr.  H.  R.  Painter 
and  the  writer  on  June  4  and  9  and  May  23,  respectively,  83  were  C 
pertinax  and  2  were  C.  scoparius  Horn.     (See  plate  4.) 

At  Webster  Groves,  Missouri,  eggs  of  C  pertinax  were  first  found 
June  17, 1919,  in  cells  in  the  leaf-sheaths  of  common  cat-tails  growing  in 
a  low  area  south  of  the  Frisco  Railway  tracks,  a  short  distance  west  of 
the  depot.  This  area  is  completely  free  from  water  part  of  the  year. 
On  September  26,  Mr.  R.  A.  Blanchard  collected  1  adult  C.  pertincuc 
in  soil  under  a  cat-tail  plant  in  this  low  area  and  1  adult  clinging  to 
cat-tail  roots  about  1  inch  below  the  surface  of  the  soil  in  a  similar  area 

Plate  4. — A  view  in  the  "Big  Field,"  Advance,  Mo.,  looking  northeast  across 
damaged  com.  Much  damage  was  done  to  the  corn  by  Calendra  pertinax  Oliv.,  the 
most  common  host  plant  of  which  is  the  Common  Cat-tail  (Typha  latifolia  L.), 
abundant  in  this  part  of  the  "Big  Field."  Retarded  growth  of  the  com  when  3  or 
4  inches  high  accentuated  the  damage.  The  height  of  vegetation  is  indicated  by 
the  camera  case,  14  inches  high,  at  the  right.  Photographed  June  9,  1919,  by  Mr. 
H.  R.  Painter. 
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in  Sherwood  Forest,  north  of  the  railroad  and  about  a  half  mile  west 
of  the  first  area.  This  latter  area  probably  holds  water  throughout 
the  year,  and  is  being  filled  with  cans  and  ashes.  Both  areas  are  in 
openings  in  oak  groves,  on  clay  soil. 

At  Meramec  Highlands,  Missouri,  a  few  miles  west  of  Webster 
Groves,  on  July  18,  1919,  Mr.  Painter  collected  16  eggs  and  4  larvie, 
supposedly  of  C.  periinax^  in  common  cat-tails  in  a  small  cat-tail  pond 
in  a  wheat  field.  An  adult  female  C.  pertinax  was  reared  from  each  of 
2  eggs,  the  larvs  being  reared  in  sections  of  corn  stalks,  1  adult  issuing 
September  27,  the  second,  the  following  day.  Hearings  attempted  in 
timothy  were  failures. 

At  Sulphur  Springs,  Missouri,  the  common  cat-tails  examined  cover 
possibly  an  acre  of  wet,  flat  land  a  half  mile  west  of  town.  A  very 
small  stream  of  sulphur  and  of  magnesium  spring  water  courses  through 
part  of  it,  while  most  of  it  is  without  a  water  cover  during  the  summer. 
Trees  margin  the  swamp  except  at  the  west  end,  where  a  wheat  field 
lK)rders  the  swamp  at  the  top  of  a  bench,  1  to  3  feet  above  the  floor  of 
the  swamp.  At  first  visit,  July  29,  1919,  the  writer  collected  1  C,  per- 
tinax  pupa  about  1  inch  deep  in  the  soil,  4  larvs  supposed  to  be  C. 
pertinax  in  cat-tail  crowns,  and  1  smaller,  apparently  mature,  larva  in 
soil  where  there  was  no  water,  at  edge  next  to  the  wheat  field.  Various 
cat-tail  crowns  were  collected  at  the  same  place  for  subsequent  study. 
These,  examined  August  7,  produced  8  larvie  and  1  pupa.  From  the 
larva  collecte<l  in  the  soil  and  noted  as  too  small  for  C.  pertinax,  1 
adult  female  f .  zea  Walsh  was  reared.  From  the  4  supposed  C.  pertinax 
larvae  collectetl  in  crowns  in  the  field,  2  adult  female  C.  pertinax  were 
mature<i  and  1  pupa  was  so  nearly  adult  that  it  was  identifiable  as  a 
male  C.  pertinax,  and  from  those  collected  in  crowns  subsequently 
examine<i,  6  adult  C.  pertinax,  including  2  males  and  2  females,  were 
n»are<l. 

On  Septeml)er  16,  Mr.  Painter  collected  plants  from  the  northern, 
eaj«torn  and  central  parts  of  the  area,  the  eastern  border  alone  being 
water>',  a  narrow  stream,  scarcely  1  inch  deep  and  about  1  to  2  feet 
wide,  flowing  across.  The  water  level  at  the  eastern  end  is  almost  at 
the  Hurface  of  the  ground.     In  the  western  part,  the  water  level  was 

llate  S,  l.^o.  FccdiiiK  punctures  of  CaUmirQ  jmtimax  OUt.  adulu  in  ttalka  of 
Common  Cat-tAil,  Advancr,  Mo.,  May23, 1910.  These  exeaTmtioot  are  comparable  to 
Knawinipi  of  smiUl  rodents,  and  in  tome  inttanon  two  adults  were  about  half  buried 
in  a  Kinide  fcedinK  puncture  when  found.  6.  Scan  typical  of  egx  punciurea.  Pboto* 
Knipheti  by  Mr.  II.  R.  Painter; 

'2,—CaUndra  ptrtinax  OUt.  Adult  female,  enlarged  6  X.  Pbotographed  by  Mr. 
II.  R.  Painter. 

3.  — <  'aUndra  ptrtinax  OUt.  en*  in  litu  in  natural  ceUi  in  Icaf-aheath  of  the  CoauDOO 
Cat-tail.  WebitcT  Grores,  Mo.    Photographed  by  Mr.  H.  R.  Painter. 


290  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  [V<d.  13 

not  within  6  inches  of  the  surface.  In  the  east  and  central  part  of  the 
area,  1  mature  larva  was  collected  at  the  base  of  a  plant,  1  pupa  in  a 
plant  at  the  surface  of  the  ground,  and  2  in  plants  at  points  about  4 
inches  above  the  surface.  From  1  of  the  last  2,  1  male  C.  pertinaz  was 
reared. 

In  the  western  part  of  the  swamp,  3  larvse,  3  pupse  and  1  male  and  3 
female  C.  pertinaz  adults  were  taken,  in  conditions  as  follows:  1 
larva  in  base  of  a  cat-tail  plant  4  inches  below  the  surface  of  the  soil, 
which  subsequently  produced  a  female  C.  pertinax  adult;  1  larva  in 
base  of  plant  2  inches  below  the  surface,  which  afterward  produced 
an  adult  male  C.  pertinax;  1  larva  in  base  of  plant  3  inches  below  the 
surface,  which  died;  2  pup»  in  soil  2  inches  below  the  surface,  which 
subsequently  produced  2  adult  female  C.  pertinax;  1  pupa  (position 
not  noted),  which  was  crushed;  1  adult  male  C.  pertinax ^  in  cell,  prob- 
ably the  pupa  cell,  in  soil,  1  inch  deep;  and  3  adult  female  C.  pertinax 
on  the  surface  of  the  soil,  among  cat-tails. 

This  series  shows  a  definite  tendency  to  pupation  in  the  stems,  the 
trait  appearing  in  3  instances  recorded  above,  with  soil  pupation  in 
Uke  number  of  instances,  as  observed  September  16,  1919. 

Viewed  in  their  relation  to  water  or  excessively  wet  soil,  there  were 
the  3  examples  of  stem  pupation  and  1  of  soil  pupation,  in  the  3  pupse 
and  1  prepupa  taken  at  the  east  and  central  portion  of  the  swamp 
where  the  stream  and  the  water  level  were  about  at  the  surface  of  the 
soil.  This  provides  a  75  per  cent  example  of  stem  pupation  where  too 
much  water  prevails  at  the  base  of  the  plants,  but  no  tendency  was 
observed  in  this  direction  among  the  specimens  taken  where  the  soil 
was  several  inches  above  the  water  horizon.  On  July  29,  at  the  west- 
ern end,  where  the  soil  was  firm,  only  1  specimen  was  taken  in  so 
advanced  a  stage  as  a  pupa,  and  this  was  in  the  soil,  outside  of  its  host 
plant. 

The  Economic  Aspecto 

From  the  economic  standpoint,  the  preceding  notes  show  that  the 
common  cat-tail,  a  widely  distributed  swamp  plant,  is  subject  to 
liberal  infestations  by  Calendra  pertinax^  an  insect  which,  under  favor- 
able conditions,  may  prove  very  destructive  to  corn.  These  notes  are 
based  on  12  cat-tail  areas  represented  by  9  post  oflSce  centers,  in  3 
states.  The  writer  has  only  one  other  record  of  cat-tail  area  exam- 
ined, at  Mt.  Pocono,  Pennsylvania,  where  a  brief  examination  was 
limited  to  a  small  clump  of  plants  rather  remote  from  the  open  water. 
No  evidence  of  C  pertinax  work  was  found,  but  this  negative  record 
is  not  dependable.  It  is  anticipated  that  all  cat-tail  beds  are  more  or 
less  infested  with  C,  pertinax^  and  to  be  regarded  accordingly  as  a 
menace  to  corn  in  every  case  where  cat-tail  sod  is  broken  for  corn. 


June,  '20]        satterthwait:  habits  op  calekdra  pkrtinax  391 

The  writer's  first  opportunity  for  studying  the  injurious  work  of  C. 
pertinax  on  a  large  scale  in  the  field,  was  in  the  "Big  Field"  area  near 
Advance,  Mo.  (See  plate  4.)  In  response  to  a  general  billbug  quea- 
tionaire,  Mr.  J.  H.  Jenkins,  whose  farm  lands  include  several  hundred 
acres  of  this  recently  drained,  treeless  tract,  stated,  under  date  of  April 
26,  1919,  that  he  had  a  25  per  cent  loss  on  100  acres  of  Reed's  Yellow 
Dent  com,  securing  only  50  bushels  of  com  per  acre  as  first  crop  on 
new  land  which  was  plowed  in  1917  and  cropped  first  in  1918. 

On  May  23,  the  writer  called  on  Mr.  Jenkins,  who  was,  at  the  time, 
unable  to  go  to  his  farm.  As  his  brother,  Mr.  E.  B.  Jenkins,  had 
similar  land  and  a  greater  billbug  loss  in  1918,  this  latter  farm  was 
visited.  The  field  where  the  losses  were  so  prominent  on  this  farm, 
was  particularly  free  from  weeds,  grasses  and  sedges,  and  thus  without 
host  plants  for  billbugs.  It  was  stated  that  the  condition  during  the 
com  growing  season  of  1918  was  as  now,  no  grasses  or  weeds  being 
allowed  to  grow.  It  was  further  stated  that  this  land  was  submerged 
in  May,  1918,  when  a  certain  diversion  canal  bank  gave  way  at  the 
head  of  the  drainage  district  as  a  result  of  an  extraordinary  flood. 
This  overflow  undoubtedly  brought  in  and  deposited  whatever  biUbugs 
were  involved  in  the  destruction  of  the  com. 

Mr.  Jenkins  stated  that  there  were  wild  grasses  on  the  J.  H.  Jenkins 
farm,  some  two  miles  north,  and  similar  wild  plants  on  the  J.  L.  Cook 
farm  lying  between. 

Dr.  Cook's  farm  was  visited  at  a  point  in  the  open  area  a  short  dis- 
tance east  of  the  tenement  house  which  is  situated  in  the  woods.  The 
peaty  soil  here  is  very  subject  to  ignition  from  bonfires,  and  is  of  such 
a  character  that  one  may  shake  the  surface  for  a  possible  radius  of  50 
yards.  Large  wooden  shoes  are  attached  to  the  feet  of  horses  and 
mules  used  in  the  ''Big  Field''  to  keep  them  from  sinking  too  deeply 
into  the  soil. 

Wild  iris  occurred  sparingly  and  showed  no  billbug  infestation,  but 
the  common  cat-tail  was  rather  abundant  in  patches  and  CaUndra 
pertiruLZ  adults  were  found  on  a  heavy  proportion  of  the  stalks,  with 
feeding  and  egg  punctures  in  nearly  all.  In  a  little  while,  15  adults 
and  numerous  egg-infested  stalks  were  collected  for  study  at  the 
laboratory.  The  feeding  holes  of  C.  pertinax  in  cat-tail  stalks  are 
largest  at  the  stalk  surface,  usually  as  wide  as  the  width  of  the  aduH. 
They  are  sometimes  circular  and  sometimes  twice  as  long,  up  and  down 
the  stalk,  as  wide,  and  occasionally  deep  enough  for  more  than  half 
of  the  adult  to  be  within  the  contour  of  the  stalk.  It  is  similar  to  the 
gnawing  work  of  a  small  rodent.  (PI.  5,  fig.  1.)  The  egg  punctures  art 
without  excavation,  a  slit  being  cut  through  the  outer  surface  of  a  leaf- 
sheath  or,  if  deeper,  through  one  more  outer  than  inner  surface, 
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the  egg  deposited  in  a  natural  cell.  (PL  5,  fig.  3.)  Rarely,  an  egg  was 
found  deposited  between  leaf-sheaths.  Several  eggs  are  frequently 
found  in  a  single  leaf,  some  leaves  in  this  collection  having  four. 

On  May  29,  Mr.  J.  H.  Jenkins  wrote  of  the  *'Big  Field"  as  open 
marsh  land,  formerly  covered  with  tall  grass,  some  of  it  growing  to  a 
height  of  15  feet.  Of  his  corn,  he  writes:  *'I  am  having  considerable 
trouble  with  my  corn  on  this  land  and  hardly  think  that  the  trouble  is 
due  entirely  to  billbugs.  The  corn  comes  up  and  grows  to  3  or  4 
inches  in  height,  then  turns  yellow.  Some  stalks  die  and  others 
finally  grow  out,  later  in  the  summer,  but  not  in  time  to  make  an  ear. 
Pumpkins  and  turnips,  in  the  same  locality  where  the  com  dies,  make 
s,  fine  crop." 

On  June  4,  Mr.  Jenkins  wrote  again  concerning  his  corn.  His  ten- 
ants were  complaining  considerably,  which  led  him  to  make  a  personal 
investigation.  His  letter,  in  part,  is  as  follows:  ''I  find  that  most  all 
of  the  blue  flags  have  the  billbugs,  usually  from  one  to  as  many  as 
six  on  each  plant,  and  I  find  some  injury  in  the  corn  resembles  the 
billbug  injury  in  the  flags.  However,  in  the  infested  places  all  the 
corn  looks  bad,  the  leaves  cut  and  wilted,  and  of  a  yellow  color.  On 
some  of  the  corn  plants  I  can  find  the  effect  of  the  bugs  and  can  find 
some  bugs  on  the  corn  plants,  but  on  other  plants  that  look  just  as  bad, 
I  cannot  find  any  sign  of  the  bugs.  I  have  about  300  acres  of  com 
planted.  Of  this  amount,  I  have  about  50  acres  that  now  looks  like  it 
will  be  a  total  loss,  as  the  corn  is  turning  yellow  and  dying.  I  planted 
some  over  last  year  and  the  second  planting  did  about  as  bad  as  the 
first  planting.  I  have  made  a  pretty  close  study  of  this  trouble  and  I 
am  impressed  that  there  is  some  cause  other  than  billbugs,  such  as  lice, 
ants  or  gnats.  I  found  a  few  chinch  bugs  today,  however,  not  enough 
to  cause  any  material  trouble.  The  water  level  is  very  close  to  the 
surface,  which  fact  makes  it  appear  to  me  that,  if  the  land  was  tiled, 
there  would  be  less  of  the  above  named  insects.  I  find  also  quite  a  lot 
of  green  gnats  and  green  insects  like  lice,  which  may  account  for  the 
leaves  of  the  corn  being  withered  and  eaten  as  you  will  see  from  the 
samples  I  am  sending  you  in  today's  mail.  ...  In  selecting  this 
•corn  today,  I  pulled  up  all  the  damaged  plants  in  the  row,  in  order 
that  you  could  see  that  some  of  the  plants  had  the  sign  of  the  bugs  and 
that  some  did  not  show  the  place  of  injury.     I  found  most  of  the  bugs 

1  have  in  the  sack  with  the  corn  on  blue  flag.  However,  I  found  some 
bugs  on  the  corn  plants.  I  found  two  worms  that  had  entered  the 
*corn  plants  at  the  root  and  worked  out  all  the  center  of  the  plant." 

The  letter,  specimens  of  injured  corn  and  the  insects  were  received 
June  5.     The  billbugs  collected  on  blue  flags  and  corn  were  C.  pertinax, 

2  males  and  10  females.    As  blue  flags  occur  in  the  *'Big  Field,"  they 
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may  have  been  the  host  plant  in  this  case,  but  on  May  23,  the  writer 
found  no  billbugs  nor  billbug  work  on  the  isolated  blue  flags  then 
examined,  while  the  cat-tail  was  very  hea\4ly  infested.  The  two  worms 
that  had  worked  in  the  centers  of  two  corn  plants  mentioned  in  Mr. 
Jenkins'  letter,  were  rcferre<i  to  Mr.  George  G.  Ainslie  for  determina- 
tion. Under  date  of  June  10,  Mr.  Ainslie  reported  these  as  Crambus 
praefeciellun,  a  species  of  root  web-worm  usually  taken  singly,  hence 
not  usually  a  serious  pest.  There  was  1  adult  Diabrotica  li-punctata, 
but  a8  none  of  its  work  was  recognized  on  the  corn  leaves,  it  is  probably 
not  seriously  involved.  No  lice,  ants  or  gnats  were  found.  Some  of 
this  shipment  of  corn  plants  were  forwarded  to  Washington  for  patho- 
logical examination,  but  were  spoiled  before  reaching  their  destination. 

On  June  2,  Dr.  Cook  8ent  to  the  lal)orator>'  a  package  containing  5 
corn  plants.  This  package  reached  its  destination  June  6,  broken 
open.  No  living  insects  remained  with  the  corn.  The  partial  remains 
of  a  male  C.  pertinax  were  found.  The  corn  plants  were  crippled  and 
showed  punctures  typical  of  C.  pertinax  adult  work.  The  crowns  also 
showed  discoloration  of  the  same  type  as  did  those  from  Mr.  Jenkins. 

On  June  9,  Mr.  Painter  visited  the  "Big  Field,"  examining  the  bill- 
bug  infested  fields  of  the  Messrs.  Jenkins  and  of  Dr.  Cook.  He  agrees 
in  his  observations  with  Mr.  J.  H.  Jenkins  in  the  conclusion  that  there 
is  insufficient  drainage.  He  found  the  water  level  was  within  about 
8  inches  of  the  surface  of  the  ground  and  the  whole  area  practically  of 
the  same  level  throughout.  He  found  cat-tails  quite  prominent  (see 
Plate  4).  and  cane  grass  (probably  Arundinaria  ieda  (Walt.)  Muhl.), 
rather  plentiful,  in  various  parts  of  the  field.  Calendra  pertinax  was 
abundant  at  this  time  in  cat-tails.  In  a  portion  of  Dr.  Cook's  field, 
Mr.  Painter  secured  6  male  and  12  female  C.  pertinax  adults  and, 
while  collecting  these,  took  2  female  C.  $eopariu9  adults,  1  on  corn  and 
1  on  cat-tails.  While  this  would  indicate  that  C.  pertinax  represented 
only  00  per  cent  of  the  billbug  infestation,  the  consideration  of  all 
adults  taken  by  Mr.  Painter  where  com  was  growing  in  the  **Big 
FieUr*  on  this  date,  20  male  and  37  female  C.  pertinax  and  2  C.  icopa* 
riu4i,  the  fair  portion  of  the  billbug  damage  chargeable  to  C' pertinax 
would  l)e  slightly  over  96  percent. 

In  summing  up  the  relationship  of  C.  pertinax  to  the  com  loss  this 
year  and  accepting  the  statement  of  the  gentlemen  pecuniarily  inters 
ested  in  the  com,  that  the  conditions  we  saw  this  year  were  the 
same  as  prevailed  last  year,  the  writer  is  disposed  to  charge  C  pertinax 
with  alK>ut  95  per  cent  of  the  insect  damage  to  the  growing  com  plants, 
ami  the  insect  damage  about  90  per  cent,  and  direct  water  damage  in 
some  possible  depressions.  10  per  cent .  The  close  proximity  of  water  to 
the  surface  of  the  soil  undoubtedly  ib  a  disadvantage  to  com  in  this 
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"Big  Field"  at  times,  depending  on  the  height  of  the  water  table  and 
upon  the  temperature  of  the  soil.  How  much  damage  is  due  to  the 
presence  of  water  and  how  much  to  the  billbugs  must  remain  a  matter 
of  opinion,  but  the  water  damage  appears  to  the  writer  to  be  essentially 
a  halting  of  the  growth  of  the  corn  during  the  higher  level  of  the  water 
or  during  the  unfavorably  cool  weather,  especially  when  the  com  is  up 
only  3  or  4  inches,  as  mentioned  by  Mr.  Jenkins,  in  letter  of  May  29, 
for  1918  and  1919.  Such  conditions  probably  cause  some  yellowing  of 
the  foliage  without  killing  the  plant  or  reducing  the  3deld.  Incidental 
to  the  halt  in  the  growth  of  the  plant,  the  work  of  any  insect  will  have  an 
intensified  deleterious  effect,  provided  the  conditions  retarding  growth 
in  the  plant  do  not  equally  retard  the  insect.  As  C.  pertinax  is  a  swamp 
grass  insect,  the  retarding  effect  of  water  on  the  adult  is  negligible. 

Referring  to  Mr.  Jenkins'  description  of  the  com  injury,  as  seen  June 
4,  we  have  this  statement:  "In  the  infested  places  all  the  corn  looks 
bad,  the  leaves  cut  and  wilted,  and  of  a  yellow  color."  Mr.  Painter 
observed  the  condition  of  the  leaves  on  June  9,  and  says  the  perforated 
appearance  of  leaves  typically  injured  by  billbugs  was  lost,  and  the 
leaves  pf  many  plants  were  blown  to  ribbons,  with  no  apparent  expla- 
nation. These  observations  so  well  represent  extreme  billbug  injury  to 
com  foliage  as  seen  at  Charleston,  Mo.,  in  1917,  where  the  damage  was 
done  by  C.  callosiLa  Oliv.  and  C.  destructor  Chttn.,  both  smaller  species 
than  C.  pertinazy  that  the  leaf  condition  is  accepted  as  adult  biUbug 
work,  96  per  cent  C.  pertinax. 

Dr.  Forbes,  in  his  Eleventh  Report,  states  that  the  plant  injured  by 
C.  pertinax  is  less  frequently  killed  outright  than  by  C.  aequalis  GyU., 
a  larger  species,  but  is  commonly  dwarfed,  often  becomes  badly  twisted 
as  it  grows,  and  rarely  forms  an  ear.  Mr.  Jenkins,  in  his  letter  of  May 
29,  describes  this  injury  when  he  writes  that  ''some  stalks  die  and 
others  finally  grow  out,  later  in  the  summer,  but  not  in  time  to  make 
an  ear. " 

A  report  from  Mr.  Jenkins,  received  December  16,  1919,  after  he 
had  studied  the  corn  damage  throughout  the  season  and  harvested  the 
corn,  includes  an  estimate  that  the  billbug  damage  was  80  per  cent  of 
the  insect  damage  and  the  major  part  of  all  the  damage.  He  considers 
that  the  wetness  of  the  season  and  of  the  soil  caused  the  corn  to  come 
to  a  stand  still,  making  the  work  of  the  insects  more  disastrous.  He 
has  already  laid  considerable  tile,  which  will  improve  the  drainage. 
The  plant  he  referred  to  earlier  as  blue  flag  he  now  reports  is  cat-tail,  on 
1  plant  of  which  he  collected  8  billbugs.  Some  of  the  corn  made  a 
good  yield,  about  80  bushels  per  acre,  while  some  was  almost  a  failure. 
The  area  damaged  in  1919  was  less  than  in  1918,  when  the  damage  was 
very  heavy. 
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In  this  area,  improved  drainage  will  help  the  com  to  grow  steadily 
and  will  help  the  land  operators  to  destroy  the  billbug  host  plants. 
The  breaking  on  this  tract  was  done  the  year  before  the  first  crop  was 
planted,  which  was  good.  Summer  breaking  gives  the  quickest  results 
in  destroying  billbug  host  plants.  If  they  are  completely  destroyed 
before  winter,  any  surviving  billbugs  will  leave,  and  corn  can  safely  be 
planted  the  following  spring.  Where  the  destruction  of  host  plants  is 
only  partial,  the  planting  of  com  will  be  attended  with  such  losses  that 
a  diversity  of  crops  not  susceptible  to  billbug  injury,  such  as  pumpkins, 
turnips,  melons,  flax,  cotton  and  beets,  might  and  probably  would  be 
more  profitable.  Such  crops  planted  in  rows  and  cultivated  would 
allow  as  rapid  destmction  of  the  host  plants  as  would  com.  Usually 
billbug  injury  ceases  to  be  serious  after  the  second  crop  has  been  pro- 
duced on  new  land  where  the  host  plants  have  been  abundant.  These 
losses,  however,  may  be  eliminated  completely  or  may  cover  several 
years,  depending  directly  upon  the  time  the  host  plants  are  com- 
pletely destroyed. 


Mr.  E.  G.  Kelly:  Have  you  found  the  larvs  of  this  insect  in 
com? 

Mr.  a.  F.  Satterthwait:  No.  The  injury  to  com  that  I  have 
found  was  caused  by  the  adult. 

Vice-President  E.  C.  Cotton:  The  next  paper  is  "The  Green 
Clover  Worm  on  Soy  Beans,'*  by  Franklin  Sherman,  Jr. 

THE  GRBBN  CLOVER  WORM  (PLATHTPENA  SCABRA  PABR«) 
AS  A  PEST  ON  SOY  BEANS 

By  Frankuk  Sherman,  Eniomoiogiti  SiaU  Dtpartmeni  Agrieuiiun,  Ralm^,  S,  C. 

(>n  July  29,  1919,  the  farm  agent  of  an  eastem  county  in  North 
Carolina  wrote  us  of  a  womi  destroying  leaves  of  soy  beans.  Within 
a  week  complaints  were  coming  by  the  dosen.  Larv«  were  identified 
at  Washington  as  Plathypena  9cabra  Fabr.  the  Green  Clover  Worm, 
one  of  the  "Snout-moths**  of  the  family  Noctuidie  (broad  sense),  and 
we  were  told  that  it  had  become  epidemic  simultaneously  from  New 
England  to  Florida.  , 

Within  ten  days  the  injur>'  was  at  its  height,  within  two  weeks  it 
was  on  the  decline  and  some  fields  were  recovering, — hut  also  in  less 
than  a  week  from  the  first  complaint  a  preliminar>'  survey  had  been 
made,  and  we  ha<l  two  temporar>'  Field  Stations  in  operation,  one  by 
the  writer  at  Kliial^eth  City  and  the  other  by  Mr.  Leiby,  assistant,  at 
Terra  Ceia. 
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Our  special  studies  extended  from  August  1  to  September  10,  covering 
the  last  of  one  brood  of  larvse,  through  the  pupal,  adult  and  egg  stages, 
to  the  point  where  the  next  generation  of  larvse  were  about  one-fourth 
grown.  While  most  of  the  facts  here  given  are  from  the  writer's  own 
work,  Mr-  Leiby's  notes  are  also  used  as  mentioned  from  time  to  time. 

The  Life-stages 

Our  findings  on  the  duration  of  the  several  stages  agree  well  with  the 
accounts  of  Coquillett  in  Canadian  Entomologist  July,  1881, — Chit- 
tenden in  Bulletin  30  U.  S.  Division  Entomology  1901, — ^Britton  in 
8th  Report  Entomologist  of  Connecticut  1908, — and  Hill  in  Farmers 
Bulletin  982  U.  S.  Department  Agriculture,  1918. 

Eggs  collected  in  the  field  hatched  within  4  days, — ^those  laid  in  Mr. 
Leiby's  cages  in  five  days. 

From  hatching  to  spinning  of  cocoon  is  given  as  25  days  by  Coquil- 
lett, which  we  take  to  be  normal  in  mid-summer. 

We  both  recorded  that  after  spinning  the  fragile  cocoon  the  insect 
remains  as  a  larva  for  two  days.  We  have  not  found  mention  of  this 
in  the  literature. 

The  true  pupal  stage  varied  from  eight  days  pliLS  to  14  days  and  a 
fraction, — eleven  days  being  the  most  common  and  also  the  average,  we 
give  it  as  the  true  normal  for  the  time  and  place  of  our  observations. 

From  August  17  to  22,  the  writer  placed  in  one  cage  with  suitable 
foliage  and  water,  reared  moths  as  follows:  six  males,  thirteen  females, 
and  six  of  undetermined  sex.  Only  one  certainly  laid  eggs  and  these 
eight  days  after  the  last  male  had  been  removed,  dead.  Mr.  Leiby 
had  similar  results  under  same  conditions,  but  secured  eggs  more 
freely  when  molasses  was  lightly  smeared  on  the  leaves,  on  which  he 
observed  both  sexes  to  feed.  He  also  found  the  moths  to  live  a  week 
or  more  before  laying  eggs.  It  seems  certain  that  mating  takes  place 
soon  after  emergence  and  that  a  week  must  then  elapse  before  eggs  are 
laid,  the  moths  feeding  in  the  meantime. 

Summary: 

Egg 5  days 

Hatching  to  spinning  of  cocoon 25  days  {Fide  Coq.) 

Larva  in  cocoon 2  days 

True  pupal  stage • 11  days 

Emergence  to  mating 1  day 

Mating  to  laying  of  eggs 7  days 

Total 51  days 

The  winter  is  normally  passed  in  the  adult  stage,  as  proven  by 
numerous  collecting  records  in  our  own  state  and  elsewhere. 
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Habits 

Hill,  referring  to  outbreaks  in  alfalfa,  says  the  eggs  are  laid  on  the 
under  nide  of  the  leaves  and  are  hard  to  find  because  their  color  matches 
the  leaf.  On  soy  bean  we  found  the  ver>'  fresh  eggs  to  resemble  the 
leaf,  but  as  they  approached  hatching  they  were  darker,  the  chief 
difficulty  in  finding  them  being  their  small  size.  We  did  not  find  a 
pn*ference  for  the  lower  side  of  the  leaf.  In  a  close  examination  of 
1,000  leaves  August  27  to  September  1,  we  found  62  eggs  on  upper 
surfaces  to  45  on  lower  surfaces.  As  an  evidence  that  the  moths 
disperse  far  and  wide  before  laying,  eggs  were  found  as  numerous 
where  the  lar\'s  had  been  fewest,  as  where  they  had  been  most 
abundant. 

The  larvflp  can  spin  a  weak  thread  and  young  ones  often  suspend  by 
it.  They  are  active  and  when  disturbed  can  contort  so  violently  as  to 
throw  themselves  several  feet.  As  one  farmer  wrote — '*he  flops  like  a 
cat-fish."  They  crawl  with  a  semi-looping  motion.  They  are  green, 
variable.  In  our  cages  as  well  as  in  the  field  very  young  larvs  showed 
a  preference  for  the  under  side  of  the  leaf  and  did  not  eat  all  the  way 
tlut)ugh,  but  within  three  days,  by  the  time  they  devoured  an  area 
as  large  as  our  copper  cent,  they  ate  entirely  through  and  were  to  be 
found  as  numerously  on  the  upper  as  on  the  lower  surfaces.  These 
ol>sor\'ation8  refer  to  the  lar\'s  on  soy-bean,  especially  on  the  younger 
leaves.  I  am  aware  that  others  have  found  that  on  lima  benn  they 
are  more  prone  to  remain  on  the  lower  surface  and  to  feed  only  on  that 
side,  leaving  the  upper  epidermis  intact. 

Having  observetl  the  feeding  habits  l>oth  in  cages  and  in  the  field 
we  can  say  that  even  when  present  in  great  number  the  injury  is  not 
con.««picuous  for  the  first  fifteen  days  of  larval  life,  but  becomes  greatly 
emphasized  during  the  last  ten  days. 

When  grown  the  lar\'s  drop  from  the  plant  or  wander,  often  being 
found  on  weeds  upon  which  they  apparently  did  not  feed.  They 
pupate  on  or  just  under  the  soil  in  cracks,  crevices,  accidental  holes  or 
under  trash,  in  loose  silken  cocoons  mingled  with  particles  of  earth. 

The  adults  fly  actively,  show  an  inclination  to  seek  shelter  around 
buildings,  and  are  only  indifferently  attracted  to  light.  The  males 
average  larger  than  the  females,  indeed  the  sexes  were  regarded  as 
distinct  speciesuntil  proven  identical  by  Lintner  in  Canadian  Entomolo- 
gist. May,  1873. 

Natural  Enemies 

The  only  definite  records  we  find  under  this  head  in  the  literature  are 
in  C*hittenden's  paper  where  two  species  of  parasites  are  recorded, 
neither  of  which  were  found  by  us. 
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decided  to  advise  dusting  with  dry  powdered  arsenate  of  lead  one 
pound  to  eight  pounds  of  dust  lime,  or  Uquid  spraying  with  one  pound 
to  25  gallons  water,  using  machines  in  either  case,  or  if  necessary 
applying  the  dust  by  hand.  This  advice  was  sent  to  all  county 
agents,  and  to  the  press  through  the  extension  service.  We  then  set  to 
work  to  prove  the  eflSciency  and  safety,  or  otherwise,  of  this  advice. 

Among  the  tests  was  one  in  which  a  plant  was  dusted  Ughtly  by 
hand  with  the  one  to  eight  mixture,  paying  no  special  attention  to  the 
lower  sides  of  the  leaves;  the  plant  was  caged  and  ten  nearly  grown 
larvae  were  placed  on  it.  This  cage  was  started  by  the  writer  at  6:30 
a.  m.  August  8,  the  cage  being  carefully  "floored''  with  white  paper  to 
facilitate  finding  any  larvse  which  might  drop.  By  the  12th  (in  four 
days)  seven  of  the  larvae  had  died;  by  8:30  a.  m.  August  14  (in  six  days) 
eight  had  died  with  all  the  symptoms  of  poisoning,  one  had  died  of 
bacterial  disease,  while  the  remaining  one  had  pupated;  it  emerged  as  a 
moth,  female,  on  August  22.  This  indicated  a  kilUng  efl&ciency  of 
80  per  cent  in  hand  appUcations.  Mr.  Leiby  at  Terra  Ceia  secured 
similar  results  in  cage  work.  Such  expUcit  data  could  not  have  been 
established  in  field  tests  because  many  worms  were  akeady  leaving  the 
plants  to  pupate.     The  remedy  was  effective. 

On  August  8  a  vigorous  row  112  feet  long  was  dusted  by  hand  as 
would  be  done  in  field  practice  for  potato  beetles.  Observed  for  over 
a  month  it  showed  no  injury  in  comparison  with  an  untreated  row 
alongside.     The  remedy  was  safe. 

Another  row  was  treated  very  heavily,  using  several  times  more 
than  could  reasonably  be  needed, — the  injury  was  slight  and  tem- 
porary, the  row  was  soon  as  good  as  its  check.  The  remedy  was  vir- 
tually fool-proof. 

We  also  tested  it  at  strength  of  one  pound  to  four  pounds  lime; 
one  pound  to  two  pounds  lime;  one  pound  to  one  pound  lime;  and  pure 
arsenate  alone,  all  these  being  applied  by  hand.  All  of  these  greater 
strengths  gave  injury,  more  severe  as  the  proportion  of  arsenate 
increased. 

Similar  tests  with  dusting  machines  showed  that  with  these  the 
greater  strengths  could  be  safely  used,  but  were  not  necessary.  A  very 
careful  farmer  whose  field  was  under  observation  tried  arsenate  alone 
successfully  as  a  test  on  his  own  account,  but  the  application  was  very 
Ught.  That  same  farmer  afterwards  said  that  the  arsenate  remedy 
was  so  simple,  so  effective,  and  so  practical  that  had  he  appreciated  it 
at  its  full  worth  two  weeks  earlier  he  would  be  five  thousand  dollars 
better  off — as  it  was  he  prevented  much  of  the  loss, — he  considered 
the  clover  worm  on  soy  beans  as  a  solved  problem.  Other  testimony 
to  Uke  effect  could  be  quoted.  The  remedy  was  practicable,  it  was  not 
prohibitive  either  in  cost  nor  labor  of  application. 
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Inquiries  after  the  outbreak  was  over  proved  that  those  who  acted 
promptly  on  the  advice  were  well  pleased,  though  all  appreciated  that 
their  applications  would  have  been  more  effective  if  given  earlier. 

Very  early-maturing  varieties  suffered  much  more  than  the  ranker- 
growing  later  varieties.  The  difference  was  so  pronounced  as  to  be 
important,  but  we  will  not  here  discuss  it  further. 

We  did  not  find  occasion  to  use  a  contact  insecticide  for  the  young 
lan'se,  the  arsenate  was  effective  and  safe  for  our  purpose  on  this  crop. 
We  did  not  find  it  necessary  to  use  any  special  effort  or  adjustment  to 
reach  the  under  side  of  the  leaves,  the  larvse  soon  ate  all  the  way 
through  on  the  young  soy  bean  leaves.  We  did  not  find  it  necessary  to 
make  a  painstaking  application  to  all  the  leaves,  if  the  uppermost 
expanded  leaves  were  well  treatecl  the  great  majority  of  the  worms  were 
killed;  hence  the  application  could  be  made  rapidly,  and  this  was 
essential  in  such  a  wholesale  outbreak  as  we  were  dealing  with.  We 
did  not  find  it  practicable  to  collect  the  larvae  in  nets  or  sheets,  for  when 
a  plant  was  suddenly  and  violently  shaken  certainly  not  over  half  of 
them  fell.  Collection  of  the  moths  by  nets  was  wholly  impracticable 
of  economic  results.  They  were  only  indifferently  attracte<i  to  lights, 
we  tried  lanterns  and  lM)n-fin'8  with  negative  results.  Bait  traps  were 
also  tried  without  important  results. 

Powdere<l  arsenate  of  lead  at  rate  of  one  pound  to  eight  pounds  of 
lime  was  effective,  it  was  safe  to  the  plant,  and  it  is  practicable  in 
large  areas  of  soy  l)eans.  more  so  of  course  when  grown  in  rows, — it  is 
not  too  coKtIy,  it  pays  a  good  profit  on  its  use,  especially  if  applied 
More  the  injur>'  reaches  its  maximum.  We  admit  that  this  calls  for 
promptness  with  emphasis  on  ever>'  letter  of  the  word. 

Possible  Danger  in  Using  the  Hat 

This  one  point  remains.  Would  it  be  dangerous  to  use  the  hay 
after  such  treatment  as  here  advisetl?  Important  as  this  question 
seemeil  to  the  writer  at  first,  it  now  holds  little  interest.  Contem- 
plate<l  t<»sts  were  not  possible. 

A  plot  dust^ni  August  8  showe<i  ver>'  little  evidence  of  the  dust  on 
SeptemlKT  11,  and  as  only  one-ninth  of  this  was  arsenate  the  possible 
danger  seems  too  remote  for  consideration.  Normal  harvest  was  still 
one  or  two  months  away  by  which  time  it  is  a  moral  certainty  that  all 
material  danger  would  have  l>een  remove<l.  As  time  went  on  the 
material  disappeared  from  the  plants,  the  question  seemed  to  become 
trivial;  farmeni  who  at  first  questioned  took  the  same  view,  they  have 
ignore<l  the  fact  that  poison  was  ever  applied,  and  we  have  had  no 
rec<*nt  (luestions  and  have  not  heani  of  any  l>ad  results. 


304 


JOURNAL  OF  ECONOMIC  ENTOMOLOGY 


[Vol.13 


dietermine  the  length  of  the  prepupal  stage,  heretofore  unrecorded, 
and  the  exact  dates  of  pupation  and  transformation  to  the  imago. 

In  general,  it  may  be  said  that  the  results  corroborate  those  of  Davis 
in  that  a  decided  variation  of  length  of  the  larval  stage  occurs  in  most 
of  the  species  observed.  Thus,  some  species  have  in  the  latitude  of 
Kansas  either  a  two  or  three-year  life-cycle. 

Species  Concerned  and  Relative  Abundance 
The  seven  species  under  consideration  are  L.  crassiasima  Blanch. 
(fig.  la),  L.  rubiginosa  Lee.  (fig.  2),  L.  futilis  Lee.  {gibbosa  Horn), 

L.  rugosa  Mels.,  L.  impliaUa 
Horn,  L.  vehemens  Horn,  and 
L.  svbmucida  Lee,  named  in 
the  order  of  their  abundance  at 
Manhattan.^ 

Sanders  and  Fracker  (1916, 
p.  256)  have  shown  that  a  re- 
markable variation  in  the  distri- 
bution of  the  different  species  of 
this  genus  may  occur  within  a 
distance  of  thirty  or  forty  miles. 
The  data  herein  given  may  thus 
be  only  applicable  to  the  vicin- 
ity of  Manhattan,  Kans. 

L.  crassissima, — This  species 
is  the  predominating  one  of  the 
night-flyers  in  the  area  under 
consideration.  During  the  past 
four  seasons  15,655  specimens, 
or  32  per  cent  of  the  total  collec- 
tions of  all  species  (47,494  speci- 
mens) were  collected  at  lights, 
on  food  plants  and  in  the  soil. 
Over  99  per  cent  of  these  beetles 
have  been  taken  at  lights, 
although  regular  collections 
have  been  made  on  some  forty 
species  of  plants. 

L.  rubiginosa, — Ranking  sec- 
ond among  the  nocturnal  Loch- 
nostema  of  this  locality,   this 
1 L.  lanceolata  is  the  most  prevalent  species  in  this  vicinity.     It  is  excluded  from 
the  above  list  and  following  discussion  because  of  its  diurnal  habits,  although  its 
collection  numbers  are  included  in  the  total  collections  and  percentages  based  thereon. 


Fig.  1 1 . — Lachnosterna  crassimana  Blanch ; 
Af  adult;  B,  egg;  C,  larva;  antenna  of 
female  and  male. 
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species  comprises  13  per  cent  of  the  collections  with  a  total  of  6491 
specimens  taken.  The  collections  show  that  L.  mbiginosa  is  more 
abundant  on  food  plants  than  at  lights,  where  69  per  cent  of  all  taken 
were  found. 

L.  fuiilis  (gibboaa), — A  total  of  5,680  specimens  of  L.  futilis,  or  11 
per  cent  of  the  total  collections  have  been  made  in  the  last  four  seasons, 
giving  to  this  species  third  place  in  point  of  numbers*     In  all,  4,521 


FiK.  \2.—Laehno9Uma  rutnginoM  Lee.;  A,  msle;  B,  female. 

beetles,  or  70  per  cent  were  collected  at  lights,  1,150  on  food  plants, 
and  five  in  the  soil. 

L.  rugosa. — This  species  stands  fourth  in  abundance  with  a  total  of 
2.379  lieetles.  of  which  79  per  cent  were  taken  at  lights. 

L.  tmplicata. — The  collections  of  L.  implieata  amount  to  827  indi* 
viduals  which  places  the  species  fifth  in  importance.  The  majority, 
or  68  pvT  cent,  were  taken  on  food  plants. 

L,  vthemenn, — Two  other  species  of  Kansas  LaehnotUma  (L.  kirti* 
cula  and  L.  bipariita)  not  considered  in  this  paper  stand,  in  point  of 
numbers,  ahi*ad  of  L.  vthemens  which  ranks  eighth  with  a  total  of  437 
specimens  collected.     Of  these  429  were  taken  at  lights. 

L.  submueida, — Among  the  23  species  of  LacknoMiema  collected  in 
the  area  under  consideration,  L.  submucida  ranks  sixteenth.  It  it 
represented  by  only  18  specimens,  but  one  of  which  was  taken  on  food 
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plants.  The  following  biological  observations  on  the  species  were 
made  possible  by  the  collection  of  a  number  of  eggs  in  1917  which, 
when  reared  to  maturity,  proved  to  be  those  of  L.  submucida. 

Table  I  gives  a  comparison  of  the  nxmibers  collected  during  the  past 
four  seasons.  An  attempt  was  made  to  make  the  collections  uniform 
by  collecting  nightly  from  the  opening  to  the  close  of  the  season  of 
flight.  During  the  1916  season,  tree  and  food  plant  collections  were 
neglected  for  light  collections  and  in  1919  the  reverse  was  true,  light 
collections  being  neglected  for  food  plants,  so  on  the  whole,  the  col- 
lecting is  thought  to  be  somewhat  uniform  for  the  four  years. 

TaBLB  I. — SUMUABT  OT  TOTAL  COLLBCnONS 


Specie. 

1916 
Brood  C 

1917 
Brood  A 

1918 
Brood  B 

1919 
Brood  C 

Total 

3.412 

104 

1492 

671 

395 

77 

11 

10,244 

6,176 

3.217 

1.301 

214 

341 

4 

866 
802 
381 
188 
131 
11 
1 

1.143 

100 

890 

319 

87 

8 

2 

16.665 

L.  rubudnoea 

6.101 

t.  futifis 

6.680 

L.  nigoM 

2.370 

L.  implicaU 

827 

L.  ▼ehemeiM 

437 

L.  tubmucida 

18 

31.187 

Life  History 
Adults 
Period  of  Flight. — The  flight  season  begins  as  early  as  April  18  in 
the  vicinity  of  Manhattan,  and  with  the  species  concerned  may  last 
until  the  middle  of  August.  The  maximum  period  of  flight  occurs  in 
May  and  June,  except  in  the  case  of  L.  svbmucidaj  which  is  a  late  fl3ring 
species  that  pupates  in  June  and  July  and  flies  soon  after  becoming 
adult.  It  does  not  pass  the  winter  in  the  adult  stage  as  do  the  other 
species.  In  general,  it  can  be  said  that  L.  futilisy  L,  rubiginoaa,  and 
L.  vehemens  appear  first  with  L.  crassissima  and  L.  rugosa  soon  follow- 
ing. Specimens  of  L,  implicata  have  not  been  taken  before  May  6, 
and  L,  submucida  does  not  fly  until  July.  Table  II  shows  the  earliest 
and  latest  dates  on  which  the  species  have  been  found  either  at  Ughts 
or  food  plants. 

Tablb  II. — Period  or  Flight 


Species 

Earliest 
collection 

Last 
collection 

Period  of  flight. 
Days 

L  f  utilia 

April  18 
April  18 
April  18 
April  22 
April  23 
Nlay    6 
July     7 

July  21 
Aug.     8 
June  23 
Aug.  17 
July    12 
Jul>'  21 
Auk.  17 

94 

L  rubiifinoea 

112 

66 

T,   craABuaimft      

117 

I^   rtiffnm    

80 

li  iniDlicata    

76 

41 
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Proportion  of  Sexes.— The  sexes  of  Laehno^ema  are  commonly 
known  to  differ  somewhat  in  their  habits  of  flight.  It  is  generally 
stated  that  males  are  more  abundant  at  lights  and  females  more  nmn- 
erous  on  food  plants.  Males  of  the  seven  species  under  consideration 
with  the  exception  of  L.  tmplteaia,  have  been  foimd  more  plentiful  at 
lights.  In  the  case  of  L.  implicata,  it  is  to  be  noted  that  males  are 
proportionately  rare  and  not  found  to  any  extent  in  any  situation. 
Table  III  shows  the  proportions  of  sexes  of  the  seven  species  collected 
during  the  1917-1918  seasons,  and  of  all  reared  individuals. 

In  sex  ratios,  the  collections  on  food  plants  show  different  relations 
in  the  different  species.  More  males  were  found  than  females  of 
L.  crassissimaf  L.fuiilia^  L.  rugo^a  and  L.  vehemenSf  while  L.  mbiginoBa 
and  L.  implieata  females  were  the  more  numerous. 

Two  noticeable  points  are  brought  out  by  the  table.  It  can  be  seen 
that  L.  crassis^ima  is  represented  on  food  plants  by  less  than  one  per 
cent  of  the  total  collections,  while  71  per  cent  of  L.  mbiginam  beetles 
were  collected  on  food  plants.  Although  the  most  abimdant,  the 
absence  of  L.  croMtMima  on  food  plants  indicates  a  preference  for  some 
food  which  has  not  yet  been  found.  Schwars  (1891,  p.  241)  states 
that  adults  of  L.  crauwima  probably  feed  on  grass  or  low  herbage. 

Egg9 

The  eggs  (fig.  1 1 ,  b)  are  white  in  color  and  when  freshly  laid  are  oval 
in  shape,  var>nng  slightly  in  sise  with  the  different  species.  The  eggs 
of  L.  fuiilU  are  somewhat  smaller  than  those  of  the  other  six  species, 
with  an  average  measurement  of  1.7  nun.  in  length  and  1.2  mm.  in 
width,  while  L.  rugoM  eggs,  when  freshly  laid,  are  about  2.6  mm.  long 
and  1.8  mm.  wide.  An  enUrgement,  accompanied  by  a  slight  increase 
in  weight,  occurs  as  development  proceeds,  causing  the  eggs  to  assume 
a  more  globular  appearance.  Daily  measurements  of  the  eggs  show  a 
gradual  increase  in  sise  during  the  earlier  periods  of  development  until 
both  dimensions  have  increased  about  .5  to  .7  nun. 

Table  IV  gives  a  summary  of  the  length  of  the  egg  stage  of  the  seven 
species  during  four  seasons  under  observation. 

The  L.  Bubmucida  eggs  were  collected  in  a  field  soon  after  laying  and 
represent  a  somewhat  longer  period  of  development  than  is  given  in 
the  table.  The  maximum  length  of  egg  stage  varies  from  20  to  38  da>'s 
with  the  various  species,  and  the  minimum  ranges  from  9  to  19  da>'s. 
General  averages  of  the  seven  species  range  from  14  plus  in  L.  tufr- 
mucida  .to  20.8  days  in  L.  fiUilis, 

The  preoviposition  perio<l  was  determined  in  the  case  of  L.  crassi^ 
81  ma  at  al>out  12  days.  The  number  of  eggs  laid  by  an  individual 
female  is  reported  by  Davis  (1916,  p.  263)  as  from  50  to  100.     In  no 
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instance,  in  the  present  study  were  more  than  46  eggs  laid  by  any 
female  in  laboratory  cages.  They  are  deposited  singly  in  the  soil  and 
siuTounded  by  a  small  earthem  ball  which  is  held  in  shape  by  a  secre- 
tion from  the  female.  The  earliest  date  on  which  eggs  were  found  in 
the  cages  was  May  22.  In  most  instances,  the  first  species  to  oviposit 
has  been  L.  fiUilia  and  it  has  been  observed  to  continue  egg  laying 
until  July  12. 

During  three  seasons  of  the  four  under  discussion,  eggs  of  L.  fuHliM 
have  been  the  first  to  hatch  at  dates  ranging  from  June  18  to  June  27. 
The  exception  was  in  1918  when  eggs  of  L.  erassisnma  were  the  first 
to  hatch  at  a  somewhat  earlier  date,  June  10. 

Larva 

The  larve,  or  grubs  (fig.  1 1 ,  c) ,  of  this  genus  are  adequately  described 
by  Davis  (1916,  p.  265)  as  ''white  or  cream  white,  the  dark  contents  of 
the  intestinal  tract  being  plainly  visible  through  the  skin  of  the  last 
few  alKlominal  segments.  The  head  is  light  tan  in  color,  smooth  and 
shiny  and  the  body  is  covered  with  reddish  brown  hairs,  those  on  the 
dorsum  of  the  folds  or  ridges  being  short  and  more  thickly  placed. 
The  ventral  surface  of  the  anal  segment,  which  shows  the  most  prom- 
inent character,  bears  a  triangular  patch  of  brownish  hairs  which  are 
hooked  at  the  tip,  with  an  intermixing,  especially  at  the  borders  of  the 
patch,  of  fine,  long  hairs,  and  with  a  median  longitudinal  double  row 
of  coarse  hairs  or  spines  inclined  more  or  less  inwardly.  These  rows 
may  l)e  straight  and  parallel  or  more  or  less  curved;  short  or  long;  and 
the  spines  in  the  rows  may  be  sparsely  or  closely  placed  according  to 
species.  The  anal  slit  is  in  the  form  of  an  obtuse  angle."  The  young 
larva,  when  freshly  hatched,  is  pure  white,  but  the  head  soon  assumes 
the  characteristic  brownish  tinge. 

Davis  (1916,  p.  262)  and  others  have  shown  that  latitude  bears  an 
important  influence  on  the  life-cycle  of  species  of  this  genus.  The 
farther  northward  a  species  is  found  the  longer  is  the  life-cycle.  Smyth 
(1916,  p.  47)  in  Porto  Rico  reared  Lachnaatema  from  egg  to  adult  in 
324  days— leKs  than  one  year— while  Davis  states  that  in  northern 
Wisconsin  four  years  are  required  to  complete  development.  Davis 
has  likewii^e  shown,  and  the  present  data  confirm  his  observations, 
that  a  difference  of  one  season  may  occur  in  the  time  of  de\'elopnient  of 
gnit>s  of  the  same  species.  This  difference  is  due  to  variation  in  the 
length  of  the  larval  stage.  In  Table  V,  the  larval  periods  from  time  of 
hatching  to  the  attainment  of  the  prepupal  condition  of  some  230 
individuals  are  considered. 

The  species  under  consideration  all  pupate  in  the  fall  and  pass  the 
winter  as  adults,  except  L.  $ubmucida,  which  transforms  in  the  spring. 
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This  difference  in  time  of  pupation  produces  a  lonfcer  larval  period  in 
such  species  than  in  the  normal  forms.  Perusal  of  Table  V  shows  that 
the  maximum  length  of  the  period  in  two-year  grubs  was  497  days  (L. 
rubiffinosa)  and  the  minimum  period  393  days  (L.  implieala)  with 
averages  for  the  different  species  ranging  from  404  to  454  days.  In 
the  case  of  L.  Mubmucida  (all  two-year  grubs),  087  days  was  the  maxi- 
mum and  658  days  the  minimum  period  of  development  with  an 
average  of  668.6  days,  giving  differences  between  the  averages  ranging 
from  214  to  264  days.  In  other  words,  from  seven  to  eight  months 
longer  are  necessary  for  larval  development  in  two-year  species  of  this 
type. 

The  three-year  grubs  pass  through  two  winters  and  pupate  the 
second  season.  A  maximum  period  of  823  days  was  required  for 
development  in  the  case  of  L.  crassiMttna,  and  a  minimum  of  732  days 
with  averages  for  the  different  species  varying  from  743  to  773  days. 
A  difference  of  339  days  is  noted  between  the  minimum  larval  stages 
of  the  two  and  three-year  grubs. 

From  the  data  at  hand,  there  appears  to  be  an  alternation  in  the 
appearance  of  the  two  and  three-year  grubs;  e.  g.,  among  the  generic 
tion  of  L.  crassissima  hatching  in  1916, 85  grubs  were  reared.  Of  these, 
71  were  two-year  grubs  and  5  were  three-year  grubs.  The  generation 
hatching  in  1917  produced  only  three-year  grubs.  This  difference  in 
the  case  of  L.  nAiginow  was  not  so  marked.  In  the  case  of  L.  ni^oto, 
only  two-year  grubs  were  raised  from  the  1916  brood  and  the  1917 
brood  produced  only  three-year  grubs.  Field  collections  made  during 
the  time  of  this  study  indicate  a  close  correspondence  to  the  broods 
A,  B,  and  C,  described  by  Davin  (1918,  p.  16)  with  1917  as  the  time  of 
appearance  of  brood  A;  1918  brood  B,  and  1919  brood  C.  The  alter^ 
nation  in  the  appearance  of  the  two  and  three-year  grubs  in  rearing 
cages,  if  true  in  nature,  may  be  a  contributing  factor  to  the  expla- 
nation of  variations  in  size  of  the  minor  broods  B  and  C,  as  for 
example.  broo<l  C  is  generally  considered  to  be  smaller  than  B.  The 
1916  brood  C  at  Manhattan  was  on  the  whole  much  larger  than  the 
1918  brood  B,  and  may  be  due  to  the  variation  in  time  of  appearance 
of  the  greater  number  of  two  and  three-year  grubs. 

The  Prtpupa 
The  prepupal  stage  l)egins  near  the  close  of  larval  development  when 
the  grub  sheds  its  meconium  and  assumes  a  quiescent  stage  preparatory 
to  pupation.  This  9tage  was  found  to  var>'  from  3  to  30  da\'S  with 
averages  for  the  different  species  var>'ing  from  6.9  to  9  days.  The 
maximum,  minimum  and  average  prepupal  perio<is  for  the  seven 
species  are  shown  in  Table  VI. 
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A  combination  of  the  maximum,  minimum,  and  average  periods  of 
the  larval  and  prepupal  stages  representing  the  complete  larval  stage 
is  shown  in  Table  VII. 

Among  the  two-year  grubs,  the  combined  maximum  of  the  two 
stages  was  greatest  in  the  case  of  L.  rubiginosa  with  a  period  of  508 
days,  excepting  L.  9ubmucida  which  required  698  days,  and  the  mini- 
mum was  394  days.  The  minimum  for  L.  9ubmueida  was  663  days 
with  an  average  of  675.5  days.  The  averages  of  the  other  two-year 
species  vary  from  411.7  to  461.1  days. 

The  three-year  grubs  averaged  from  761.8  to  780.3  days,  with  a 
maximum  of  842  days  and  a  minimum  of  735  days  in  L.  cras$issima. 

Ecdysis  occurs  twice  before  the  pupal  molt.  As  observed,  the  two 
molts  previous  to  pupation  in  the  two-year  grubs  occur,  as  a  rule,  dur- 
ing the  same  season  that  the  egg  is  hatched,  but  rarely  the  second  molt 
may  be  delayed  until  the  following  summer.  Among  the  three-year 
grubs,  one  molt  occurs  during  the  season  the  egg  is  hatched,  and  the 
second  occurs  the  following  year.  To  illustrate:  two-year  grubs 
hatching  in  1916  molted  twice  in  1916  as  a  general  rule,  but  in  a  few 
instances  the  second  molt  was  delayed  until  1917.  The  three-year 
species  hatching  in  1917  molted  once  during  the  summer  of  1917  and 
once  in  1918.  All  of  the  grubs  molt  at  pupation,  and  generally  the 
pupa  lies  within  the  cast-off  exuvium. 

Pupa 

Besides  the  data  obtained  on  a  large  number  of  reared  individuals, 
the  records  on  the  length  of  the  pupal  stage  are  augmented  by  the 
addition  of  records  of  a  somewhat  larger  number  of  specimens  reared 
from  grul)s  collected  in  nature.  In  general,  no  striking  difference  is 
to  1)0  note<i  between  the  periods  of  development  of  those  reared  and 
thoHo  collected,  except  in  the  case  of  specimens  of  L.  crassissima  reared 
fn)m  the  1916  broo<l  in  which  the  general  a\Trage  of  37.4  days  for  56 
pupsp  was  much  higher  than  axTragt^  of  other  seasons  or  species. 

Table  VIII  shows  a  comparison  of  the  time  of  dex'elopment  in  the 
st'ven  species  rearetl  since  1916. 

From  the  table,  it  can  lie  noticeil  that  the  longest  period  of  develop- 
ment occurreil  in  the  1916  brood  of  L.  crassinsima  where  a  single  indi- 
vidual required  58  days  to  mature  and  in  the  same  brood  a  minimum 
fMTio<l  of  16  days  was  required.  The  averages  of  the  different  species 
var>'  from  21.9  days  in  the  case  of  L.  nubmuctda  to  30.5  days  in  L. 
cra^ifisitima. 

Length  or  Life  Cycle 

L.  craMtMima. — Of  106  individuals  reare<i  through  the  lar\iU  stage, 
71  were  the  so-called  two-year  grubs  and  35  three-year  forms.     The 
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egg  period  was  found  to  average  15.4  days.  The  two-year  larval  and 
prepupal  stages  averaged  432.4  days  and  in  the  three-year  larv»  761.8 
days.  The  pupal  stage  of  106  individuals  averaged  30.5  days.  Com- 
bining the  averages  of  the  egg,  complete  larval,  and  pupal  stages,  an 
average  period  is  obtained  in  this  species  of  478.3  days  in  the  two-year 
forms,  and  an  average  of  807.7  days  for  the  three-year  individuals  was 
required  from  egg  to  adult. 

L.  rvbiginosa, — Forty-seven  beetles  of  this  species  were  reared  from 
egg  to  adult.  Foiur  of  them  were  two-year  and  43  three-year  grubs. 
The  average  egg  period  was  15.8  days.  The  complete  larval  stage 
averaged  432.4  days,  and  761.8  days  in  the  two  and  three-year  beetles, 
respectively.  The  average  pupal  period  of  77  pup®  was  27.7  days. 
Combining  these  figures,  averages  are  obtained  of  475.9  days  for  the 
two-year  and  805.3  days  for  the  three-year  individuals. 

L.  fiUilis. — One  three-year  grub  and  18  two-year  grubs  of  this 
species  were  reared.  The  average  egg  period  was  20.8  days,  the  com- 
bined larval  stage  averaged  415.5  days  for  the  two-year,  and  780.3 
days  for  the  three-year  grubs,  and  the  pupal  average  was  25.9  days. 
Averages  of  462.2  days  and  827  days  are  obtained  for  the  different 
periods  of  growth  by  adding  the  above  figures. 

L,  rugosa. — The  egg  stage  of  this  species  averaged  15.9  days,  the 
two  complete  larval  periods  415.1  and  767.7  days,  and  the  pupal 
average  30.3  days.  For  five  two-year  beetles  an  average  of  461.3  days 
and  for  17  three-year  adults  an  average  of  813.9  days  were  required  to 
complete  development. 

L.  tmplicata. — The  combined  averages  of  this  species  show  a  two- 
year  life  cycle  of  452.8  days  and  a  three-year  cycle  of  791.8  days.  The 
averages  of  the  stages  were  computed  as  follows:  egg  18.9  days,  larva 
411.7  and  750.7  days,  and  pupa  22.2  days. 

L.  vehemens. — One  specimen  reared  from  egg  to  adult  required  845 
days  to  mature. 

L.  avbmucida, — This  species  was  reared  in  two  years  and  grubs  of 
the  same  brood  are  now  passing  the  winter  indicating  also  a  three-year 
cycle.  The  egg  stage  averaged  something  over  14  days,  the  complete 
larval  stage  675.5  days  and  the  pupal  21.9,  giving  a  two-year  cycle  of 
slightly  over  711  days  as  the  average  of  13  individuals. 

Food  Plants 

Adult. — Regular  nightly  collections  on  certain  designated  food 
plants  have  been  made  throughout  the  flight  seasons  of  the  adult 
beetles  during  the  past  four  seasons  to  determine,  if  possible,  the  pre- 
ferred food  of  the  adults.  Table  IX  shows  the  different  food  plants 
upon  which  the  various  species  were  collected. 
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Grub. — The  grubs  were  reared  in  the  life  history  cages  throughout 
their  period  of  growth  on  grains  of  wheat  which  were  replaced  weekly 
in  the  warmer  months  and  entirely  removed  during  the  winter.  The 
frequent  change  of  food  was  necessary  because  of  the  development 
of  fungi  and  as  a  result,  until  the  grain  germinated,  no  roots  were 
available.  The  larger  grubs  would  often  consume  the  grain  before 
germination. 

The  records  in  this  study  show  the  following  food  plant  locations  of 
the  different  species,  based  on  the  rearing  to  adults  of  grubs  collected 
in  the  fields. 

L.  crassissima. — Three  situations  have  yielded  the  largest  number  of 
this  species. "  Thirty-one  per  cent  of  all  reared  have  been  taken  in  com 
fields,  25  per  cent  in  bluegrass  sod,  and  17  per  cent  in  garden  tracts 
where  a  variety  of  food  was  available.  This  species  has  also  been 
reared  from  grubs  collected  in  pastures,  oat  fields,  strawberry  beds, 
crab  grass  roots,  a  rhubarb  bed,  sunflower  roots  and  bindweed  roots. 

L.  futilis. — No  grubs  of  this  species  have  been  reared  from  any  of 
the  collecting  regions  around  Manhattan,  despite  the  prevalence  of 
the  adults. 

L.  ntbiginosa, — Twenty-nine  per  cent  of  the  grubs  of  this  species 
which  matured  were  from  corn,  21  per  cent  from  bluegrass,  and  17  per 
cent  from  garden  tracts.  Other  places  where  the  grubs  were  found 
consist  of  pastures,  oat  fields,  strawberry  beds,  rhubarb  beds,  sunflower 
roots  and  potato  patches. 

L.  rugosa. — The  most  striking  food  preference  of  any  of  the  grubs 
was  exhibited  by  this  species  where  41  per  cent  of  all  reared  were  taken 
from  land  devoted  to  gardening.  Twenty  per  cent  were  taken  in  com 
ground,  and  five  per  cent  in  bluegrass  sod.  Sorghum,  wheat,  and  oat 
fields,  strawberry  and  rhubarb  beds,  sunflower  roots,  potato  patches, 
petunia  roots  and  ironweed  roots  have  yielded  grubs  of  this  species. 

L.  implicata. — This  species  has  been  found  in  corn,  wheat  and  oat 
fields. 

L.  submiLcida, — This  species  has  been  found  only  at  the  roots  of 
bluestem  pasture  grasses.  The  eggs  from  which  this  species  were 
reared  were  found  at  the  roots  of  ironweed  which  may  be  a  preferred 
food  plant  of  the  grubs. 

L.  vehemens. — No  data  concerning  the  food  preference  of  L.  vefiemens 
grubs  are  at  hand. 

Natural  Enemies 

Davis  (1919)  has  recently  published  a  comprehensive  monograph  of 
the  natural  enemies  of  this  genus  and  little  need  be  said  here  concerning 
them,  except  to  enumerate  the  enemies  encountered  during  these 
studies. 
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Enemies  of  the  Grubs.^In  the  vicinity  of  Manhattan,  three  of  the 
four  species  of  Tiphia  commonly  parasitic  on  grubs  have  been  found. 
The  most  important  species  is  T.  punctata  Rob.  The  others,  T.  trans^ 
versa  Say  and  T,  inamata  occur  rarely  and  T.  vulgaris  although  re- 
corded by  Davis  as  occurring  in  Kansas  has  not  been  taken  during 
this  study.  Among  the  banded  digger-wasps,  Ellis  S-cinda  Fabr.,  and 
E,  interrupta  Say  are  rather  common  in  this  region.  The  Tachinid 
Microphthalma  disjuncta  Wied.  (determined  by  Aldrich)  has  also  been 
reared. 

Hairworms  of  the  family  Mermethida  have  been  frequently  reared 
from  grubs.  Nematodes,  probably  Diplogaster  ctrivora  Cobb,  killed 
many  grubs  in  rearing  cages  during  the  summer  of  1919.  They  were 
also  especially  abundant  in  a  collection  of  grubs,  those  of  which  sur- 
vived proved  to  lie  L,  lanceolata.  Attempts  were  made  without  suc- 
cess to  inoculate  grubs  from  cultures  of  the  nematodes.  Mites,  fungi 
and  bacterial  diseases  have  likewise  proved  obnoxious  in  rearing  cages. 
Asilid  larve  have  frequently  been  observed  attacking  grubs.  So  far, 
none  of  these  have  been  reared  to  maturity.  Toads,  birds,  and  moles 
have  been  noted  feeding  on  grubs. 

Enemies  of  the  Adults, — Two  dipterous  parasites,  Pyrgoia  ralida 
Harris,  and  Cryptomeigenia  theutis  Walk,  are  apparently  the  most 
active  enemies  of  May  beetles  in  this  region.  In  this  work,  C.  theutis 
has  l)een  reared  from  L.  futilis,  L.  implicata,  L.  rugosa,  L.  croitiMtma, 
and  L.  crenuUda;  and  P.  talida  from  L.  crassissima,  L.  implieala,  L. 
rugosa,  L.  rubiginosa,  and  L.  hipartita.  Another  enemy,  Euirixa 
exile  Coq.,  was  reared  from  L.  rubiginosa.  Miscellaneous  enemies, 
such  as  mites,  toads,  cats,  birds  and  spiders  have  been  noted.  Two 
carabid  beetles,  Scarites  substriaius  Hald.,  and  Paeimaehus  probably 
punctulatus  Hald.,  were  observed  attacking  adults.  In  the  case  of 
the  former,  two  adults  were  noted  chasing  and  biting  at  the  legs  of 
June  bugs  under  an  electric  light. 

SrilllARY 

The  life  histories  of  seven  species  of  Lachnosterna  found  in  the  vicinity 
of  Manhattan,  Kansas,  are  herein  considered.  Five  of  these,  L.  cras^ 
sissima,  L.  rubiginosa,  L.  futilis,  L.  rugosa,  and  L.  implieala,  in  the 
order  named  are  the  most  abundant  in  this  locality.  The  other  two, 
L.  vehemens  and  L.  submucida  ranked  eighth  and  sixteenth,  respectively. 
Their  flight  periods  begin  about  April  18  and  may  last  as  in  the  case 
of  L.  submucida  until  Aug.  17. 

The  egg  stages  were  found  to  average  from  slightly  over  14  days  to 
29.8  days.  The  lar\'al  period  varietl.  two  and  three-year  life  cycles 
occurring  for  the  five  important  species.  Only  a  three-year  cycle  was 
obser\'ed  in  the  case  of  L.  vehemens  and  grubs  now  living  in  rearing 
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cages  indicate  a  three-year  cycle  for  L.  avbrnudda  besides  the  two- 
year  cycle  discussed. 

The  prepupal  stage  averaged  from  6.6  days  to  9  days  for  the  different 
species,  and  the  mean  pupal  stage  varied  from  21.9  days  to  30.5  days. 

The  averages  of  the  two  and  three-year  life  cycles  for  the  different 
species  were  478.3  days  and  807.7  days  for  L.  crassissima,  475.9  da3rB 
and  805.3  days  for  L.  mbiginoaa,  462  days  and  827  days  for  L.  fiMis, 
461.3  and  813.9  days  for  L.  mgosa,  411.7  and  750.7  days  for  L.  implicaiaf 
and  845  days  for  L.  vetiemena.  L.  snbmucida  pupates  in  the  spring 
instead  of  the  fall,  and  thus  a  two-year  cycle  is  produced  which  nearly 
equals  the  period  of  development  of  the  three-year  individuals.  The 
average  period  for  the  species  was  slightly  over  711  days. 

A  list  of  food  plants  of  the  adults,  and  situations  apparently  prefer- 
able to  the  grubs  are  given  as  is  also  a  list  of  natural  enemies  found  or 
reared  during  this  study. 
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President  W.  C.  0*Kane:  The  next  is  **The  Chinch  Bug  in 
Montana,''  by  J.  R.  Parker. 

THE  CHINCH  BUG  IN  MONTANA 

By  J.  R.  Parker,  Bozeman^  Montana 

What  is  believed  to  be  the  first  record  of  the  occurrence  of  the  chinch 
bug  {Blissus  lexicopterus  Say)  in  Montana  was  obtained  in  1911  when 
on  May  23  a  number  of  fourth  instar  chinch  bugs  were  sent  in  from 
Glasgow,  which  is  in  the  Missouri  River  Valley  in  the  northeastern 
part  of  the  state.  Our  observations  concerning  the  chinch  bug  have 
been  very  interesting  to  us,  not  only  because  they  concerned  an  insect 
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of  great  economic  importance  hitherto  not  known  to  occur  in  Montana, 
but  because  its  life  history  differed  so  strikingly  from  that  reported  by 
workers  in  other  states. 

Notes  on  Seasonal  History 

The  most  surprising  feature  about  the  chinch  bug  in  Montana  con- 
cerns its  seasonal  history.  According  to  Webster*  and  other  workers, 
the  chinch  bug  hibernates  only  as  an  adult  and  even  in  the  more 
southern  states,  where  there  are  two  broods,  the  majority  of  the  first 
generation  do  not  reach  maturity  until  July.  Finding  fourth  instar 
nymphs  as  early  as  May  23,  therefore,  immediately  led  us  to  believe 
that  the  insects  might  have  hibernated  as  nymphs  rather  than  as 
adults.  The  farmer  who  sent  in  the  chinch  bugs  stated  that  he  first 
noticed  them  about  April  15,  when  they  appeared  to  be  the  same  sise 
as  those  sent  to  the  Station  on  May  23,  t.  e.,  fourth  instar  nymphs. 
Nymphs  placed  upon  oats  in  the  insectary  at  Boseman  transformed  to 
adults  on  June  12.  Pairing  was  observed  in  the  rearing  cage  through- 
out the  month  of  July  and  August,  but  no  eggs  were  seen  until  August 
20.  On  September  1  about  one-third  of  the  adults  were  still  alive,  but 
as  yet  no  young  had  been  seen.  On  October  5  all  the  adults  were  dead, 
but  in  the  cage  were  a  number  of  dead  and  a  few  living  chinch  bugs  in 
the  first  and  second  instars.    None  of  these  survived  the  winter. 

On  June  26-30  of  the  same  year,  the  writer  visited  the  Glasgow  dis- 
trict and  found  chinch  bugs  very  abundant  in  prairie  grass  and  in  much 
smaller  numbers  in  cultivated  crops.  The  nymphs  by  this  time  had  all 
transformed  to  adults,  many  of  which  were  pairing. 

The  same  district  was  visited  again  on  May  13,  1913.  It  had  been 
under  water  for  several  weeks,  during  the  spring  floods  of  1912,  which 
may  account  for  the  scarcity  of  chinch  bugs  that  prevailed.  Only  six 
were  found  in  a  <lay*8  search  over  the  territor>'  where  they  had  occurred 
so  abundantly  in  1011.  Four  of  these  were  in  the  fourth  instar  and 
two  were  in  the  third.  The  season  was  backward  and  on  that  date  the 
buds  on  the  cottonwooil  trees  had  not  unfolded. 

On  June  4,  1914,  the  same  vicinity  was  examined,  but  a  two  days' 
search  netted  only  two  chinch  bugs,  both  adults. 

On  XovemlxT  6,  1915,  an  entire  day  was  spent  searching  for  chinch 
bugs  at  Glasgow,  but  not  one  could  be  found.  During  the  summer  of 
1919  this  territory'  was  searched  on  two  different  occasions  but  no 
chinch  bugs  were  discovered. 

Indicatio.vs  of  Hibernation  of  Nyiiphal  Stage 

Kelly  and  Parks'  state  that  in  Kansas  and  Missouri  in  1909  the 

>  BuFMU  of  Cntomolocy— BuUrttn  69.  pace  10. 

*  BuFMU  of  Eotomokio*— BuUelin  95,  Part  III.  psfp  28. 
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first  newly  transformed  adults  were  secured  on  July  5.  Headlee  and 
McCoUoch^  state  that  at  Manhattan,  Kansas,  in  1912,  the  first  fourth 
instar  nymphs  were  obtained  on  June  4  and  were  at  their  maximum 
abundance  on  June  30;  that  the  first  newly  transformed  adults  were 
taken  on  June  14  and  were  at  their  maximum  on  July  10. 

In  Montana  fourth  instar  nymphs  were  at  their  maximum  abun- 
dance in  1911  as  early  as  May  23,  and  probably  on  April  15.  Newly 
transformed  adults  were  abundant  on  June  12,  and  in  1914  several 
were  secured  on  June  4.  It  does  not  seem  possible  that  the  seasonal 
history  of  the  chinch  bug  in  Montana  could  be  a  month  earlier  than  in 
Kansas  and  Missouri,  which  are  10  degrees  further  south  and  the  only 
reasonable  explanation  of  the  appearance  of  fourth  instar  nymphs  in 
April  and  May  is  to  assume  that  they  hibernate  in  that  stage. 

This  assumption  is  further  strengthened  by  Hopkin's  law  of  latitude, 
longitude  and  altitude'  which  states  that  the  variation  on  the  date  of  a 
periodical  event  in  the  seasonal  activities  of  a  plant  or  animal  is  at  the 
average  rate  of  four  days  for  one  degree  of  latitude,  5  degrees  of  longi- 
tude, or  400  feet  of  altitude.  Glasgow  is  10  degrees  north  and  10 
degrees  west  of  Manhattan,  Kansas,  and  is  about  800  feet  higher. 
Applying  Hopkin^s  law  to  the  statement  of  Headlee  and  McColloch, 
that  fourth  instar  nymphs  are  at  their  maximum  abundance  on  June 
30  at  Manhattan,  Kansas,  we  would  not  expect  to  find  them  in  abun- 
dance at  Glasgow  until  38  days  later,  or  July  8.  Instead  of  this  we 
find  them  in  abundance  on  May  23  and  reported  in  abundance  as  early 
as  April  15.  It  therefore  seems  impossible  that  these  nymphs  could 
have  developed  from  eggs  laid  that  same  season. 

Perhaps  no  definite  statement  should  be  made  until  we  find  the 
chinch  bug  in  its  winter  quarters,  but  the  above  data,  together  with 
the  fact  that  adults,  which  emerged  in  the  insectary  on  June  12,  pro- 
duced progeny  which  failed  to  mature  that  season,  indicates  that  in 
Montana  the  chinch  bug  changes  its  usual  habit  and  hibernates  as  a 
well  advanced  nymph. 

Host  Plants 

In  the  Glasgow  district  chinch  bugs  were  first  noticed  in  a  field  of 
oats  which  was  said  to  be  swarming  with  nymphs  in  May  and  the 
owner  was  very  positive  in  his  statement  that  many  of  the  young 
plants  had  been  killed.  Chinch  bugs  were  also  found  in  June  upon 
wheat  and  corn,  but  as  far  as  could  be  learned  no  serious  injury 
occurred. 

Chinch  bugs  occurred  most  abundantly  upon  the  native  grasses. 

»  Kansas  Agricultural  Experiment  Station,  Bulletin  191,  page  303. 
2  Jour,  of  Econ.  Ent.,  Vol.  10,  No.  1,  page  160. 


June,  *20|  PARKER:  CHINCH  BUG  IN  MONTANA  321 

In  June,  191 1,  the  writer  found  that  nearly  every  clump  of  bunch  grass 
upon  the  open  prairie  harbored  from  one  to  twelve  adults  and  during 
the  first  week  in  May  unbroken  sod  land  in  the  vicinity  was  said  to 
have  swarmed  with  nymphs. 

Forms  Found 

Both  long  and  short  winged  forms  were  foimd  in  about  equal 
numbers. 

Distribution 

The  area  so  heavily  infested  by  the  chinch  bug  in  1911  lies  south  of 
Glasgow  between  the  Milk  River  and  the  Missouri  River  and  covers  at 
least  four  square  miles.  During  the  same  year  an  area  of  five  or  six 
square  miles  lying  north  of  the  Milk  River  in  the  vicinity  of  Glasgow 
was  examined  in  many  places,  but  not  a  chinch  bug  could  be  found. 
At  Hinsdale,  30  miles  west  of  Glasgow,  several  chinch  bugs  were  found 
in  the  first  two  wheat  fields  examined,  but  no  more  could  be  found 
anywhere  during  a  five  hour  search.  It  therefore  seems  probable 
that  while  the  most  severe  infestation  in  1911  was  in  the  district  south 
of  Glasgow,  the  insects  also  occurred  scatteringly  over  a  much  larger 
territory*.     It  has  not  l)een  abundant  at  Glasgow  since  1911. 

On  July  2,  1915,  an  adult  chinch  bug  was  taken  by  H.  L.  Seamans 
at  Brady,  which  is  240  miles  west  of  Glasgow  and  only  about  40  miles 
from  the  continental  divide.  The  elevation  at  Glasgow  is  2,087  feet 
and  at  Brady  3,800  feet. 

Source  or  Infestation 
The  finding  of  the  chinch  bug  in  Montana  is  not  surprising,  for  it 
has  long  Ix'en  thn*atening  the  southern  and  eastern  borders  of  the 
stat«».  In  1905,  \Vel)ster*  mappe<l  it  as  occurring  over  all  the  eastern, 
southern  and  central  states,  and  as  far  north  as  Manitoba.  The 
western  Ixnmtiary  of  the  infested  area  passed  through  central  Colorado, 
out  intci  the  Miuthrastern  corner  of  Wyoming,  passed  diagonally  across 
w(*st4Tn  Sciuth  Dakota  and  cut  North  Dakota  almost  in  half.  It  is 
prr)bahle  that  fn>m  this  infested  area  the  chinch  bug  has  slowly  worked 
its  way  up  the  valley  of  the  Missouri  River. 


Mr.  E.  D.  Ball:  Have  you  had  these  chinch  bugs  examined  by 
specialists? 

Mr.  J.  R.  Parker:    They  were  examined  by  Mr.  Van  Dusee. 

Mr.  E.  D.  Ball:  I  collectetl  a  species  of  chinch  bug  in  the  northern 
part  of  the  state  of  (  olorado.  beyond  the  present  range  of  the  chinch 
bug  anci  they  were  detenninetl  by  Professor  Montandon,  the  world's 
SfMH'ialiHt  on  chinch  bugs,  as  a  different  species  from  that  in  the  south. 

» bumw  of  EotocDolagjr  BallHiii.  00,  pttge  11. 
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Mr.  J.  R.  Parker:  I  might  say  we  found  both  long-  and  short- 
winged  forms. 

Mr.  E.  D.  Ball:    That  sounds  rather  suspicious. 

Mr.  J.  R.  Parker:    We  found  these  at  an  elevation  of  2,087  feet. 

Dr.  L.  0.  Howard:  When  did  you  send  your  specimens  to  Mon- 
tandon?    Before  the  war? 

Mr.  E.  D.  Ball:    Ten  years  before  the  war. 

Mr.  Cotnam:  Oiur  main  method  of  control  in  Kansas  is  based 
upon  the  hibernation  of  the  bug.  Since  1910  we  have  examined  hun- 
dreds of  grasses  and  found  that  they  go  into  hibernation,  but  we  have 
never  found  them  after  the  middle  of  December.  We  do  find  that  in 
Kansas  we  have  a  variation  of  the  hibernation  and  a  variation  in  the 
appearance.  Sometimes  the  bugs  leave  hibernation  in  March  and 
are  found  early  in  the  spring.  In  other  years,  the  bugs  do  not  leave 
hibernation  until  May. 

President  W.  C.  O'Kane:    The  next  paper  is  by  Mr.  Haseman. 

THE  HESSIAN  FLY  AND  FACTORS  INFLUENCING  ITS 
RELATION  TO  WHEAT  PLANTS 

By  Leonard  Haseman 

(Withdrawn  for  publication  elsewhere.) 
Adjournment. 

Scientific  Notes 

A  Predaceous  Enemy  of  Bean  Weevils.  While  watching  a  bean  weevil  {Bruchus 
quadrimaculatus  Fab.,  ovipositing,  in  June,  1919,  the  writer  became  convinced  that 
there  was  something  abnormal  about  its  actions.  After  the  weevil  had  deposited  each 
of  four  eggs,  it  stroked  its  elytra  with  its  hind  legs;  rapidly  whipped  its  antennae  back 
and  forth;  tried  to  bite  its  fore  tibiae;  extended  its  head  as  far  as  possible  beneath  its 
body;  tried  to  roll  over  and  then  extended  its  wings  as  if  to  fly;  closed  them  up  and  ran 
rapidly  about,  stopping  frequently  to  scratch  at  its  mouth.  It  tumbled  about  in  a 
most  excited  manner.     Examination  showed  a  tiny  mite  attached  to  its  labium. 

The  abnormal  movements  were  undoubtedly  efforts  to  rid  itself  of  the  intruder. 
At  that  time  the  weevil  did  not  enlist  the  sympathies  of  the  writer  but  it  rather  gave 
him  satisfaction  to  see  how  its  enemies  were  after  it.  Later,  however,  his  83rmpathie3 
were  with  the  weevil  because  of  the  torture  it  was  forced  to  bear. 

Although  numerous  eggs  were  deposited  on  the  beans  in  this  container,  careful 
observations  showed  that  only  a  few  adult  weevils  emerged  from  them.  Upon  open- 
ing the  beans  several  dead  larvae  and  pupae  were  found  together  with  numerous 
large  round  masses  which  proved  to  be  gravid  female  mites.  Several  of  the  latter  were 
put  into  a  jar  of  black-eyed  cowpeas  from  which  many  weevils  were  emerging.  While 
the  actions  of  the  weevils  showed  that  the  mites  were  busy,  several  hundred  eggs  were 
deposited  before  the  last  weevil  died. 

When  the  dead  weevils  were  removed  from  the  jar  many  were  carrying  gravid 

female  mites  protruding  from  under  their  wings.    The  following  day  the  writer  broke 

"t  with  a  case  of  * 'small-pox,"  this  being  the  best  description  for  the  many  pustules  on 

nd  body.    Some  days  later,  after  again  handling  the  mites,  he  experienced  a 
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recuirraoe  of  fiery,  itdiinc  dennatitis.  About  thst  time  a  eoUsborator  eomplsiiied 
that  be  would  have  to  get  treatment  for  a  terrible  itch  with  which  he  taid  the  cooties 
in  the  trenches  in  France  were  tame  in  comparison. 

The  mites  multiplied  rapidly,  killing  some  of  the  larvae  and  many  of  the  pupae  of 
the  foUowing  generation  of  beetles  and  the  weevils  that  did  emerge  were  immediately 
attacked  by  great  numbers  of  mites  and  were  killed  within  a  few  hours.  Vigorous, 
uninffnted  females  of  B.  quadrimaeulaiuM  when  placed  in  this  jar  were,  in  some 
instances,  dead  within  two  hours  and  none  were  able  to  survive  twenty-four  hours. 
B.  obU€iuM  Say,  however,  fared  better  when  put  into  the  same  jar.  They  were  able 
to  rid  themselves  of  the  mites  by  using  their  mouth-parts  as  a  comb  through  which 
they  drew  their  legs  and  antennae,  which  were  thus  cleaned  of  mites,  and  then  in  turn 
were  used  for  brushing  their  bodies.  The  mites  were  killed  but  not  eaten.  Of  thir- 
teen B.  o6todia,  five  survived  more  than  twenty-four  hours. 

It  was  while  examining  the  dead  weevils  inside  the  beans  that  the  writer  became  well 
covered  with  thoee  minute  disseminators  of  intolerable  fiery  pustules.  One  hundred 
eighteen  pustules  were  scattered  about  on  his  person  at  one  time  and  it  was  then  that 
his  ii\'mpathies  were  with  the  weevils.  The  mites  completely  prevented  the  emergence 
of  another  generation  of  weevils.  According  to  Dr.  Ewing,  the  mites  are  probably 
Pidtcuiaide9  verUriamu  Newp.  A.  O.  Lamon, 

Scieniifie  AttittofU,  Alkamhra,  Caltfomia, 

Hawaiian  Sugar  Cans  Borsr  in  Costs  Rics— A  Correction.  In  my  note  oo  some  in* 
sect  peets  of  Costa  Rica,  published  in  this  Journal  (vol.  12,  No.  8,  p.  200)  I  committed  a 
grave  error  in  reporting  RKabdoenemis  oh^eura  from  Zent,  C.  R.  It  should  have  been 
the  Banana  Root  Borer,  Coiinopofttei  9ordidu$  Germ.  The  error  was  due  in  eoiifus> 
ing  C.  •ardiduM  with  MetamimuM  hemipienu,  I  am  indebted  to  Dr.  E.  A.  Schwars 
for  the  correct  identification.  The  Banana  Root  Borer  is  also  quite  abundant  in 
Panama  and  the  Canal  Zone,  together  with  AfsComsstia  $metu9  Oliv. 

James  Zstbe. 

Zeitschrift  ffir  sngswandts  BatooMilogis.  Information  received  through  Dr.  L.  O. 
Howard  discloses  the  necessity  of  securing  a  large  number  of  American  subscribers  if 
the  ZeiUehrift  is  to  continue.  There  are  now  relatively  few  complete  sets,  volumes 
i-vi  with  '*Beihefte,"  available.  The  price  of  the  complete  series  is  $16.00.  It  may 
be  secttred  through  Prof.  K.  Escherich,  Forschungsinstitut  fOr  angewandte  ZoQiogie, 
Munchen,  Germany. 

Trss  Hoppsrs  sad  AlfsUs.  Young  orchards  in  Michigan  have  recently  be«ii 
suffering  severely  from  the  attacks  of  one  of  the  tree  hoppers,  presumably  Cersss 
Mni/u,  the  injury  being  perpetrated  in  the  autumn  when  the  eggs  are  laid  on  young 
apple  trees  of  the  first  or  second  year.  Observations  made  within  the  past  few  weeks 
have  shown  that,  at  least  in  the  majority  of  cases  if  not  in  all  of  them,  this  injury  has 
orcurred  in  young  orchards  set  out  in  alfalfa,  one  orchard  in  the  southern  part  of  the 
state  was  set  half  in  alfalfa  and  the  other  half  in  plowed  ground  with  the  result  that 
the  latter  half  was  entirely  free,  while  the  part  of  the  orchard  m  the  alfalfa  was  very 
badly  infested,— the  eggs  being  so  thickly  distributed  in  the  young  twigs  that  many 
cif  the  trees  will  be  deformed  FoUowing  this  observation  Mr.  R.  M.  Ham.  extension 
specialist  in  this  dc|)artment.  visited  the  region  in  question  and  reports  that  in  every 
rsne  where  severe  injur>'  from  tree-hopper  attacks  have  occurred,  that  young  trres  have 
been  set  out  in  alfalfa,  while  young  trees  in  the  same  region  not  set  in  alfalfa  ground 
sp|irar  to  have  encaped  with  slight  if  any  injur>*.  This  would  seem  at  fir«t  to  be  rather 
m*>re  than  mere  roinridenre. 

R   H.  PrmT. 
EniomoU>g%jU  of  Eipenmeni  Sioiion,   Muht^n   AgncttUurtd  (*oUt^ 
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The  complexity  of  nature  and  the  many  interrelations  existing  be- 
tween animals  and  plants  and  between  many  representatives  of  both 
major  and  minor  groups  in  both  kingdoms,  renders  exhaustive  investi- 
gation and  the  reaching  of  well  defined  conclusions  a  matter  of  great 
difficulty.  There  has  never  been  more  need  of  solving  scientific  ques- 
tions than  at  the  present  because  of  the  more  or  less  direct  bearing  they 
have  upon  increased  production  and  the  national  welfare.  The  problem 
of  the  permanent  pasture  recently  discussed  by  Professor  Herbert 
Osborn  before  the  Society  for  the  Promotion  of  Agricultural  Science,  is 
only  one  of  many  demanding  expert  knowledge  in  widely  varied  lines 
before  it  can  be  answered  in  a  satisfactory  manner.  Entomology  is  one 
of  the  special  sciences  and  insects  frequently  play  a  most  important 
part  in  inhibiting,  sometimes  in  promoting,  greater  production,  and 
here  and  there  insects  react  upon  other  groups  and  are  in  turn  reacted 
upon.  The  solution  of  a  general  problem  such  as  that  mentioned 
above  is  proportional  to  our  knowledge  of  the  least  understood  group 
exercising  a  vital  influence  upon  the  environment.  There  is  need,  as 
pointed  out  by  Professor  Osborn,  for  a  more  comprehensive,  better 
coordinated  study  in  the  case  of  general  problems.  Such  work  may  be 
conducted  under  the  direction  of  a  well  recognized  authority  along 
general  lines,  capable  of  bringing  to  his  aid  such  expert  assistance  as 
may  be  necessary  or  the  same  end  may  be  attained  by  the  specialist 
seeking  the  cooperation  of  others  and  arranging  for  a  harmonious 
prosecution  of  all  necessary  special  studies  in  relation  to  the  general 
problem.  There  are  a  limited  number  of  the  former  group  at  liberty  to 
undertake  the  supervision  of  new  lines  of  study  and  comparatively  few 
individuals  in  this  class  are  in  a  position  to  appreciate  the  significance 
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of  certain  facts  with  the  same  force  as  the  specialist.  On  the  other 
hand,  it  is  not  always  easy  to  find  a  specialist  with  a  breadth  of  training 
and  experience  which  makes  him  capable  of  appreciating  the  codrdinate 
value  of  related  lines.  Nevertheless,  consideration  for  human  welfare 
demands  the  solution  of  many  problems  and  it  behooves  official  agen- 
cies to  endeavor  to  meet  this  need  more  fully  by  inaugurating  compre- 
hensive and  well  codrdinated  investigations  for  the  solution  of  some  of 
the  more  pressing  general  problems.  It  is  quite  possible  that  the 
National  Research  Council  can  perform  a  most  valuable  function  in 
determining  possibilities  along  these  lines  and  work  out  one  or  more 
feasible  methods  of  co6rdinated  study  and  thus  assist  in  utilizing  to 
better  advantage  the  numerous  scientists  and  scientific  agencies  scat- 
tered throughout  the  country. 


Current  Notes 

Dr.  L.  O.  Howmrd  sailed  for  Europe  May  15. 

Mr.  J.  L.  Honfall  haa  recently  been  appointed  instructor  in  Economic  Entomology 
at  the  Pennsylvania  State  CoUeffe. 

Prof.  T.  D.  A.  Cockerell  and  Mrs.  Cockerell  expect  to  sail  for  England  July  10  and 
will  not  return  to  lioulder  until  August,  1021. 

Mr.  R.  N.  Chrystal  of  the  Elntomological  Branch,  Canadian  Department  of 
Achculture,  who  has  recently  been  ill,  is  now  in  England. 

Wonl  has  just  lieen  received  that  Mr.  Richard  Helms,  Sydney,  New  South  Wales, 
Australia,  a  foreign  member  of  this  association,  died  a  few  years  ago. 

Dr.  H.  C.  Wood,  formerly  professor  in  the  Medical  School  of  the  Univennty  of 
Pennsylvania,  and  a  student  of  the  Myriapoda,  died  January  3, 1010. 

Mr.  R.  W.  Leiby,  assistant  Entomologist  of  the  North  Carolina  Agricultural 
Ex])eriment  Station  is  secretary-treasurer  of  the  North  Carolina  Academy  of  Science. 

Mr.  C.  P.  Clausen  of  the  Bureau  of  Entomology,  who  was  recently  appointed  to 
un«iertake  a  study  of  the  parasites  of  the  Japanese  beetle  is  now  in  Japan  for  that 
pur|MMe. 

Mr.  F.  C.  Bishop,  of  the  Bureau  of  Entomology,  recently  made  a  trip  to  various 
counties  in  New  York  for  the  purpose  of  investigating  the  ox  warble  fly  situation  in 
that  sUte. 

Mr.  T.  H.  Jones  of  the  Bureau  of  Entomology,  has  completed  a  preliminary  survey 
of  the  entomological  situation  at  Fort  M>Trs,  Fla..  and  has  resumed  his  work  at  Baton 
Rouge.  La. 

Mewm.  F.  M.  Chipman,  brown-tail  moth  survey,  and  L.  M.  How,  Aniuipolis 
Lalmrmtory.  have  resigned  from  the  Entomological  Branch,  Canadian  Department  of 
Agnculturr. 

Miss  Emily  L.  Morton,  a  student  and  artist,  who  worked  on  the  Lepidoptera  with 
Dr.  A.  S.  Packard.  W.  H.  Edwards  and  others,  died  at  her  home.  New  Windsor.  N.  Y.. 
January  8.  1021). 

Mr.  E.  R.  Barber.  Bureau  of  Entomology,  experts  to  return  to  C*ulia  shortly  for  the 
purpose  of  collecting  and  shipping  to  this  c«Hintr>'  parasites  of  the  sugarcane  moth 
borer.    The  results  of  hisshipments  in  1010 have  lieen  so  promising  that  the  Louisttoa 
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Sugar  Planters'  Aflsociation  has  provided  four  assistants  to  accompany  Mr.  Barber 
to  Cuba  this  year.  This  insures  an  increased  supply  of  the  parasites  for  coloniBatioii 
in  the  Louisiana  cane  fields. 

A  number  of  shipments  of  nursery  fruit  stocks  received  from  France  this  qning 
and  consigned  to  different  points  in  the  United  States  and  Canada,  have  been  found 
infested  with  the  brown-tail  moth. 

Mr.  C.  C.  Hamilton,  Columbia,  Mo.,  has  recently  accepted  a  position  as  assisAaiit 
entomologist  at  the  Maryland  Agricultural  Experiment  Station.  He  will  be  engagied 
in  research  on  the  Adams  fund  basis. 

The  Bureau  of  Entomology  has  discontinued  its  laboratory  maintained  at  Seaview, 
Wash.,  in  cooperation  with  Washington  Agricultural  College,  where  important  prob- 
lems relative  to  Cranberry  insects  have  been  solved. 

Professor  R.  C.  Osbum  and  Dr.  C.  H.  Kennedy  of  Ohio  State  University  are  mem- 
bers of  the  staff  of  the  Lake  Laboratory,  which  is  now  permanently  located  at  Put- 
in-Bay on  Lake  Erie,  and  its  summer  session  will  open  on  Jime  21  and  dose  August  1. 

Mr.  E.  R.  Van  Leeuwen  of  the  Bureau  of  Entomology,  who  has  been  temporarily 
in  Washington,  has  recently  been  placed  in  charge  of  the  Bureau's  laboratoiy  at 
Cornelia,  Ga.,  where  life  history  studies  of  the  codling  moth  in  that  region  will  be 
made. 

Dr.  H.  M.  Parshley  of  Smith  College,  Northampton,  Mass.,  will  again  conduct 
field  courses  during  July  and  August,  at  the  thirty-first  session  of  the  Biological 
Laboratory  of  the  Brookl3m  Institute  of  Arts  and  Sciences,  at  Cold  Spring  Harbw, 
Long  Island,  N.  Y. 

Dr.  C.  J.  S.  Bethune,  Professor  of  Entomology,  Ontario  Agricultural  CoDegB, 
Quelph,  Ontario,  was  elected  a  Fellow  Emeritus  "in  recognition  of  his  long  and 
faithful  membership,''  by  the  Council  at  the  St.  Louis  meeting  of  the  American 
Association  for  the  Advancement  of  Science. 

Mr.  Claude  Wakeland,  Deputy  State  EntomologLst  of  Colorado  in  charge  of  alfalfa 
weevil  investigation  during  the  three  years  1917-19,  has  accepted  the  position  of 
State  Extension  Entomologist  with  the  University  of  Idaho.  Mr.  Wakeland's 
permanent  headquarters  will  be  at  Boise,  Idaho. 

Messrs.  J.  W.  Sauer  and  J.  M.  Reilly,  entomological  inspectors  in  Texas,  and  W.  M. 
Mingee,  W.  H.  Carpenter,  and  L.  M.  Prit-chard,  field  assistants  in  insect  control, 
have  severed  their  connection  with  the  Bureau  of  Entomolog>'.  The  last  three  will 
be  connected  ^ith  the  Mississippi  State  Plant  Board. 

Mr.  E.  H.  Strickland,  of  the  Entomological  Branch,  Canadian  Department  <^ 
Agriculture,  recently  visited  St.  Paul  and  Minneapolis  to  confer  regarding  stored 
product  insects,  and  also  arranged  co5perati\'e  experiments  with  the  members  <rf  the 
staff  of  the  University  of  Minnesota  on  the  control  of  cutworms. 

Professor  Vernon  L.  Kellogg,  Stanford  Uniwrsity,  California,  has  been  elected  a 
memlier  of  the  American  Philosophical  Society.  According  to  ''Science'*  Professor 
Kellogg  recently  addressed  the  New  York  Alumni  Society  of  the  Phi  Beta  Kappa, 
and  also  the  Washington  Academy  of  Sciences,  on  "Europe's  Food  in  War  and 
Armistice." 

The  State  College  of  Washington  has  recently  acquired  the  entire  collection  of  Dr 
Oliver  S.  Westcott,  the  veteran  entomologist  of  Chicago,  who  died  last  July.  Dr 
Westcott  for  sixty-eight  years  was  actively  engaged  in  amassing  this  collection.  It 
contains  between  forty  and  forty-five  thousand  mounted  specimens.  The  insects 
of  his  earlier  years  were  determined  by  such  si^ecialists  as  Ashmead.  Edwards,  Leconte, 
Horn,  Ulke,  and  Uhler.     Ever>'  state  in  the  Union  is  represented  by  insects  personally 


June,  '20]  CURRENT  NOTES  337 

caught  by  Dr.  Westcott.    The  ooUectioo  of  Mexican  and  South  Americao  buttttiliet 
if  particularly  interefting. 

A  plan  for  closer  affiliation  between  the  College  of  Agriculture  of  Ohio  State  Uni- 
vendty,  and  the  Agricultural  Experiment  Station  haa  been  put  into  effect.  ProfcsMr 
Herbert  Onbom,  of  the  univernty  has  been  made  honorary  a«ociate  entomologist  of 
the  station  and  Professor  H.  A.  Gossard,  chief  entomologist  of  the  station  has  been 
appointed  non-resident  professor  of  entomology  in  the  college. 

Recent  appointments  to  the  Entomological  Branch,  Canadian  Department  of 
Agriculture,  are  announced  as  follows: — Mr.  Elric  Hearle,  assistant  entomologist. 
Mission,  B.  C;  Mr.  V.  B.  Durling.  temporary  junior  entomologist,  Annapolis 
laliorator>' ;  Mr.  Andrew  Galbraith,  temporary  superintendent  of  fumigation,  Windsor, 
Ont . ;  Miss  M .  McNair,  temporary  junior  clerk-stenographer,  Fredericton  Laborstory . 

Dr.  E.  G.  Titus,  for  three  and  one-half  years  technologist  in  charge  of  the  inters 
mountain  section,  sugar  plant  investigations,  Bureau  of  Plant  Industry,  and  formerly 
entomologist  of  the  Utah  Experiment  Station,  has  recently  accepted  a  position  as 
director  of  agricultural  research  of  the  Utah-Idaho  Sugar  Co.,  with  headquarters  at 
Salt  Lake  City,  Utah.  His  efforts  will  be  engaged  along  the  lines  of  seed  breeding, 
pest  control  and  general  improvements  in  the  growing  and  handling  of  sugar  beets. 

Officers  of  the  Entomological  Society  of  America  were  elected  at  the  St.  Louis 
meeting  as  follows:  President,  L.  O.  Howard;  First  Vice-President,  F.  E.  LuU; 
Second  Vice-President,  Edith  M.  Patch;  Secretary-Treasurer,  J.  M.  Aldrich.  Addi- 
tional members  Executive  Committee:  W.  S.  Marshall,  G.  A.  Dean,  J.  W.  Folsom, 
G.  W.  Herrick.  Conunittee  on  Nomenclature:  E.  P.  Felt,  T.  D.  A.  Cockerell, 
Nathan  Banks.  Committee  on  Entomology  in  the  National  Museum:  C.  W.  John- 
son,  Herbert  Osbom,  Wm.  Barnes,  W.  M.  Xllieeler,  J.  G.  Ncedham. 

A  conference  was  held  at  the  Japanese  beetle  laboratory,  Riverton,  N.  J.,  May  14, 
to  consider  certain  phases  of  the  quarantine  regulations  to  prevent  the  spread  of  the 
Japanese  beetle.  There  were  present  the  following  entomologists  and  H^MfW  en- 
gaged in  pest  control  from  New  Jersey  and  surrounding  states  and  the  United  States 
Bureau  of  Entomok)gy:— Dr.  A.  L.  Quaintanoe,  Washington,  D.  C;  Professof  E.  N. 
Cory.  College  Park,  Md. ;  Professor  J.  G.  Sanders,  Harrisburg,  Pa. ;  Mr.  Wesley  Webb, 
Dover,  Del.;  Dr.  G.  G.  Atwood,  Albany,  N.  Y.;  Dr.  W.  E.  Brittoo,  New  Haven, 
Conn.;  Dr.  T.  J.  Headlee,  Messrs.  John  J.  Davis,  C.  H.  Hadley,  Harry  Weiss,  C.  W. 
Stockwell  and  other  assistants.  New  Jersey. 

A  change  has  been  made  recently  in  the  plant  quarantine  service  of  Porto  Rico. 
Mr.  E.  G.  Smyth,  entomologist  of  the  Insular  Experiment  Station  and  the  island 
Department  of  Agriculture,  who  has  been  in  charge  of  quarantine  work  for  the  past 
three  years,  has  given  up  the  work,  and  a  technical  board  of  plant  quarantine  has 
been  appointed  by  the  Commissioner  of  Agriculture  and  Labor  of  the  Island,  which 
IS  empowered  to  determine  procedure  as  to  quarantine  matters.  The  board  consists 
of  four  members:  the  director,  the  entomologist  and  the  pathobgist  of  the  experiment 
station  at  Rio  Piedras,  and  the  chief  quarantine  inspector  in  San  Juan. 

Entomological  workers  in  Louisiana  have  formed  an  organisation  to  be  known  as 
the  Louisiana  Entomological  Society.  The  domicile  of  the  society  will  be  the  Nstural 
History  Building  of  the  Louisiana  State  Museum,  Jacknon  Square.  New  Orleans. 
The  fifwt  president  is  Mr.  Ed,  Foster,  State  Nur»er>'  Inspector,  who  was  largely  instru- 
mental in  bringing  the  members  together.  Prtif.  O.  W.  Rosewall.  prufewor  of 
fntomolog>'  St  the  Louisiana  State  University,  has  t^een  elected  vice-pnvidmt.  and 
T.  E.  HoUoway,  is  secretary-treasurer.     Meetings  will  be  held  <in  the  fimt  KniU>'«  cif 
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February,  April,  June,  October  and  December,  and  visiting  entomdogiflts  are  cor- 
dially invited  to  attend.  The  society  starts  with  twenty-five  memben.  Tbe  mem- 
bership is  open  to  any  person  interested  in  the  science  of  entomology. 

Mr.  J.  S.  Woodard  is  assistant  entomologist  of  the  Texas  State  Department  of 
Agriculture,  Austin,  Texas.  . 

Mr.  F.  F.  Baird,  who  was  engaged  in  spruce  bud  moth  investigations,  entomo- 
logical branch,  Canada  Department  of  Agriculture,  resigned  April  30. 

According  to  Science,  Dr.  Cornelius  Betten,  secretary  of  the  State  College  of  Agri- 
culture, Cornell  University,  has  been  appointed  vice-dean  of  the  college. 

The  Berkeley,  Cal.,  laboratory  of  the  Bureau  of  Entomology  has  been  transferred 
to  Sacramento,  where  it  will  be  in  charge  of  Mr.  C.  M.  Packard,  with  B.  G.  Thomp- 
son as  scientific  assistant,  and  Margaret  Marshall  as  clerk. 

The  laboratory  of  the  Bureau  of  Entomology,  which  has  been  conducted  at  Hagen- 
town,  Md.,  was  discontinued  April  1,  and  the  work  transferred  to  Chariotteeville, 
Va.,  where  it  will  be  imder  the  direction  of  Mr.  W.  J.  Phillips. 

Mr.  Hall  B.  Carpenter,  formerly  of  the  com  borer  and  the  pink  cotton  boU  weevil 
work  of  the  Federal  Bureau  of  Entomology  has  entered  the  New  York  state  aervice 
as  special  assistant  in  com  borer  work,  with  headquarters  at  Schenectady,  N.  Y. 

Mr.  W.  V.  Becker,  who  has  recently  been  connected  with  the  Pennsylvania  State 
Department  of  Health,  in  charge  of  mosquito  suppression  work,  has  recently  resigned 
to  accept  a  similar  position  with  the  health  department  of  the  city  of  Philadelphia. 

Mr.  S.  T.  Sealy,  formerly  of  the  Nassau  Coimty,  N.  Y.,  mosquito  extermination 
force,  has  been  appointed  deputy  in  charge  of  mosquito  control  work  for  Connecticut, 
and  entered  upon  his  duties  April  19.  His  headquarters  are  at  the  Agricultural 
Experiment  Station,  New  Haven. 

Transfers  in  the  Bureau  of  Entomology  have  been  made  recently  as  follows:  M.  C- 
Lane,  Forest  Grove,  Ore.,  to  Ritzville,  Wash.;  W.  B.  Cartwright,  Knoxville,  Tenn., 
to  West  Lafayette,  Ind.;  Charles  H.  Gable,  Tempe,  Ariz.,  to  San  Antonio,  Tex.; 
B.  G.  Thompson,  Forest  Grove,  Ore.,  to  Sacramento,  Cal. 

Canada  has  recently  enacted  regulations  prohibiting  the  importation  of  alfalfa 
hay  for  feeding,  packing,  or  other  purposes  from  Idaho,  Utah,  and  from  Uintah, 
Sweetwater,  and  Lincoln  counties  in  Wyoming,  and  Dennison  and  Gunnison  counties 
in  Colorado,  on  account  of  the  danger  of  transporting  the  alfalfa  weevil. 

Mr.  Harry  F.  Dietz,  who  was  formerly  connected  with  the  Federal  Horticultural 
Board  and  the  Bureau  of  Entomolog>%  as  an  entomological  inspector,  has  accepted 
the  position  of  assistant  entomologist  ^ith  the  Department  of  Conservation,  Division 
of  Entomolog>%  of  the  state  of  Indiana,  with  headquarters  at  Indianapolis,  Ind. 

Dr.  W.  Dwight  Pierce  annoimces  the  merger  of  The  Gage-Pierce  Research  Labora- 
tories with  the  United  Reduction  and  Metal  Company  of  Denver  to  form  The  Mineral, 
Metal  and  By-Products  Company.  Dr.  Pierce  is  managing  director  of  the  Biological 
Department.  The  oflBces  of  the  company  are  Suite  308,  Continental  Trust  Building, 
Denver.    Entomologists  visiting  Denver  are  cordially  invited  to  call. 

Dr.  Oliver  S.  Westcott,  principal  of  the  Waller  High  School,  died  July  31,  1919, 
in  his  85th  year.  Dr.  Wescott  was  an  entomologist  and  collected  insects  in  nearly 
all  parts  of  the  United  States,  Canada,  Alaska,  Mexico,  Cuba  and  Hawaii.  His 
insect  collection  of  about  45,000  specimens  has  been  purchased  by  the  State  College 
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at  Pullnutn,  Wftshinictoii,  and  hi*  library  wai  told  to  John  Sherman,  Jr.,  Mount 
Vernon,  N.  Y.     Eh*.  Wescott  published  several  notes  in  Eniomologieal  New$, 

Recent  appointments  to  the  U.  8.  Bureau  of  Entomology  have  been  announced  as 
follows: — Cereal  and  foraf^e  crop  insect  investigations,  Herbert  Walkden,  Wichita, 
Kans.;  Kenneth  M.  King,  Charlottesville,  Va.;  Ralph  A.  Blanchard,  West  Lafa>'ette, 
Ind.;  H.  N.  Bartley,  E.  G.  Brewer,  J.  W.  Enhght,  T.  R.  Richardson,  Saul  Phillips; 
Claude  E.  Towle,  L.  B.  Sanderson,  Dexter  H.  Craig,  Arlington,  Mass.;  E.  M.  Searls, 
Schenectady,  N.  Y. 

Mr.  D.  B.  Young,  assistant  state  entomologist  of  New  York,  has  been  temporarily 
detailed  in  charge  of  special  field  investigations  of  the  European  com  borer  and 
study  of  control  methods  provided  for  in  a  supply  bill  item  of  15,000  appropriated  by 
the  N«»w  York  State  Legislature.  The  work  will  be  in  cooperation  with  and  supple- 
mental to  the  investigations  being  conducted  at  the  U.  S.  Bureau  of  EIntomolog>' 
com  lM>rer  laboratory  located  at  Schenectady,  N.  Y. 

.According  to  Science,  Dr.  W.  M.  Wheeler,  Dean  of  Bussey  Institution  of  Harvard 
Univcnity,  delivered  an  address  at  Syractise  Univenrity,  May  6,  under  the  auspices 
of  the  Society  of  Sigma  Xi.  The  address  was  on  "Worm-lions,  Ant-lions  and  some 
Eighteenth-Century  (Entomologists,''  and  covered  observations  made  by  R^umur 
and  other  early  naturalists  upon  the  habits  of  the  worm-lion  and  ant-lion,  and  included 
th<*  Ktudies  of  the  lecturer  upon  the  structure  and  behavior  of  the  worm-lions  of 
Califomia. 

The  following  appointments  to  the  entomological  branch,  Canada  Department  of 
Agriculture,  have  been  announced:  Mr.  H.  G.  Crawford,  entomologist,  field  crop  and 
ganlen  insects,  Ottawa;  temporary  seasonal  assistants,  Mr.  E.  P.  Donat,  Annapolis, 
N.  S.;  Mr.  E.  P.  VenabK  Vernon,  B.  C;  Mr.  R.  Glendenning.  Agasmi.  B.  C; 
Mr.  J.  C;.  Amason,  Lethbridge,  AlU.;  Mr.  A.  M.  Crawford,  Mission,  B.  C;  Mr. 
R.  N.  Btflsonnette,  Ottawa;  Mr.  J.  A.  Clock  has  been  appointed  temporary  junior 
entonH>logist  at  Strathroy,  Ont.,  and  Mr.  V.  C.  Smith,  temporary  messenger  at 
Ottawa. 

Dr.  W.  M.  Mann,  of  the  Bureau  of  Entomology,  has  just  returned  from  a  month's 
trip  of  exploration  in  Spanish  Honduras,  where  he  went  to  obtain  a  first-hand  knowl- 
edge of  the  fruit-fly  and  other  insect  pest  conditions  in  that  country  on  account  of  the 
active  commerce  in  fruits  and  other  producta,  which  is  now  going  on  between  Spanish 
Honduras  and  the  Tnited  States,  principally  through  the  port  of  New  Orleans.  Siune 
six  veMirls  arrive  at  New  Orleans  weekly  from  Spanish  Honduras,  bringing  bananas, 
chiefly,  but  also  citrus  fruit,  egg-plant,  and  miscellaneous  fruits.  Eh*.  Mann  has  al- 
rea4iy  bred  out  no  leas  than  four  different  species  of  fruit  flies  from  material  collected, 
and  in  addition  to  that  has  notes  and  specimens  illustrating  a  good  many  other  fruit 
insects  of  greater  or  lesser  importance. 

Mr.  r.  i\  Loftin.  of  the  Bureau  of  EInton>ok>g>'t  ^"^^  commissioned  early  in  the  >-ear. 
to  make  an  investigation  of  the  insect  pests  of  cotton  in  Porto  Rico,  more  particuUrly 
to  determine  if  it  is  advisable  to  permit  Porto  Rican  cotton  seed  to  enter  the  I'mted 
States  for  milling.  In  the  course  of  this  work  he  also  investigated  the  cotton  situation 
in  San  Domingo,  at  the  request  of  the  San  Domingo  government.  No  pink  boUwurm 
was  found  either  in  Porto  Rico  or  in  San  Domingo,  but  a  Urge  list  of  other  nitton 
insrrts.  nHWt  of  them  well-known  enemies  of  this  plant  were  cnllrcted.  A  cotton 
blinter  mite,  was  found,  which  is  not  known  to  occur  in  the  Tnited  States;  and  the 
occurrence  sls«»  of  certain  cotton  diseases  in  the  Island,  notably  an  internal  boll 
disease,  which  seems  to  be  widely  distributed  through  the  West  Indies  and  prob> 
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My  new  to  the  United  States,  would  teem  to  indicate  the  undeBrabflity  of  aDowing 
the  cotton  seed  to  come  into  this  country. 

Home  twenty-four  boxes  of  parasitic  material  for  use  in  the  com  borer  investigationB 
arrivcKl  at  the  port  of  New  York  during  the  week  of  April  4.  This  material  was 
whipped  from  Bordeaux,  France,  by  W.  R.  Thompson  of  the  Bureau  of  Ekitomology, 
who  in  in  charge  of  a  Uboratory  which  has  been  established  at  Auch,  Gers,  France, 
for  the  purpose  of  studying  and  collecting  the  European  parasites  of  Pyrautia  nMl" 
alin.  This  material  was  immediately  trans-shipped  to  Boston  in  charge  (rf  Harry  L. 
Parker,  and  the  primary  parasites  emerging  from  it  very  probably  will  be  liberated 
in  suitable  areas  in  eastern  Massachusetts  during  the  next  few  weeks. 

The  first  annual  conference  of  entomological  workers  in  North  Carolina  was  held  in 
Room  21,  Animal  Husbandry  Building,  North  Carolina  State  College,  April  17,  1920, 
at  2.30  p.  m.    The  following  program  was  presented: 

The  Work  of  the  Division  of  Entomology,  Department  of  Agriculture  and  State 
Exp(*riment  Station.    By  Franklin  Sherman. 

The  Work  of  the  Department  of  Zo6logy  and  Entomology,  State  College  and  Ex- 
|H*riment  Station.    By  Z.  P.  Metcalf. 

Discussion  of  Projects:    Com  Stalk-borer  and  other  projects.  By  R.  B.  Leiby. 

Homoptcra  and  other  projects.    By  Z.  P.  Metcalf. 

C'otton  Boll  Weevil  and  other  projects.    By  F.  Sherman. 

Insect  Survey  and  other  projects.    By  C.  S.  Brimley. 

Corn  Root  Worm  and  other  projects.    By  Mr.  Spencer. 

Household  Insects.     By  Mr.  Haber. 

Boc-kceping  Extension  Work.    By  C.  L.  Sams. 

Nursery  Inspection.    By  J.  E.  Eckert. 

The  English  Sparrow.    By  Dr.  Williams. 

Extension  Work  in  Entomology.    By  Mr.  Smith. 


LOUISIANA   ENTOMOLOGICAL  SOCIETY 

A  nuvting  of  entomologists  was  called  at  New  Orleans  on  March  5  to  consider  the 
fornmtion  of  an  entomological  society  or  club.  The  meeting  was  attended  by  ten 
l>oD«on!«  interesttnl  in  entoniolog>',  including  two  from  Baton  Rouge,  and  it  was  decided 
to  form  The  Uniii^iana  Entomological  Society. 

The  first  regxilar  meeting  of  the  society  was  held  on  April  2  at  the  Natural  EUstory 
HuiKiing,  lAHiisiana  State  Museum.  Jackson  Square,  New  Orleans.  A  constitution 
aiul  by»la\>*s  was  adopt tnl.  and  the  following  officers  were  elected:  President,  Mr.  Ed. 
Fvviter:  Viiv-lVi^ident.  Mr.  O.  W.  Riv*ewall;  SecretarN-Treasurer,  Mr.  T.  E.  Hollo- 
way.  The  Kwvutive  Commit tei^  is  ct>mixised  of  the  officers  with  the  addition  of 
Messrs.  t>.  K  <.\>urtney.  CharU^s  E,  Smith  and  T.  H.  Cutier. 

Any  ^>ers\M\  \nter«^st*\i  m  entomoKvg\\  whether  a  resident  of  Louisiana  or  not,  is 
eUiitl^le  for  n^emlvrship.     The  pn^MU  memWrf^ip  consists  of  about  twenty-five 

T.  E.  HOLLOWAT, 

S^KTtiary'Trecuurer. 
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PAPERS    READ    BY    TITLE 

DUST  AND  THE  SPRAY  GUN  IN  CALYX  WORM  CONTROL' 

By  Lkkot  (*hilo«.  Entomologist  and  Paiholoffisi,  Hood  Rittr  BxperimmU  Siaiiam, 

Hood  Hirer,  Oregon 

Kv(*r  Hince  the  late  Dr.  A.  J.  Cook  carried  on  some  calyx  worm  con- 
tn)l  ex|K>rin)ent8  in  Michigan  a  half  centur\'  ago  entomologista  ha\'e 
anoieci  one  way  or  another  relative  to  the  way  and  in  the  amounts  thia 
poiiton  l)ecome8  established  in  the  calyx  cupe.  The  correct  type  of 
nozzle  anti  the  tyiie  of  spray  necessary  to  accomplish  best  results  has 
Immmi  a  much  ni(K>ted  question.  In  this  connection  some  of  our  more 
enthusiastic  colleaguen  have  even  gone  so  far  as  to  believe  that  one  weU 
timed  calyx  application  would  l>e  sufficient  to  handle  the  codling  moth 
under  ordinary  seasims  of  inf(*station. 

<  )bservations  made  by  investigators  in  different  parts  of  the  country 
during  rec<»nt  years  have  |Knnte<l  out  that  the  percentage  of  calyx 
entrants  is  a  very  variable  factor  during  different  (leasons  in  different 
s<>ctions.  It  has  l>een  the  writer's  olntervation  that  during  some 
iH*:iM>ns  a  very  high  percentage  of  the  worms  enter  through  the  calyx 
and  (luring  others  the  reverse*  would  lie  true.  During  the  |Mist  wason 
xhv  worms  entered  in  alxnit  equal  pmportions  thmugh  the  calyx  and 
j«id«»  on  SpitzenlH»rgs.  while  in  Xewtowns.  side  entrants  occurnMl  in  a 

'  '\'\w  iiiaiiiiMTipt  wa«  nivivnl  ttM>  l.ttr  f»»r  irwertion  at  tkw  pn»|irr  placr  in  thr 
Pr  •»«-••<  ><lin|CP      Ki> 
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much  larger  proportion.  From  information  that  I  have  received 
from  various  sources  a  condition  of  this  sort  was  quite  general 
throughout  the  northwest  during  the  past  year. 

It  is  not  my  purpose  to  in  any  way  depreciate  the  importance  of  the 
calyx  application  in  the  minds  of  the  orchardists.  The  more  stress 
that  we  can  lay  upon  this  and  the  cover  sprays  the  better  will  be  the 
results.  However,  over  emphasis  of  the  calyx  application  has  been 
harmful  in  that  it  has  had  a  tendency  to  depreciate  (in  the  minds  of 
the  growers)  the  value  of  cover  sprays  and  much  worminess  has  been 
the  result. 

The  writer  has  been  keeping  in  very  close  touch  with  codling  moth 
activities  in  Hood  River  for  six  years.  During  the  past  four  years 
experimental  work  with  dust  and  sprays  of  various  sorts  has  been 
under  observation. 

The  dusting  method  of  applying  arsenate  of  lead  and  sulphur  to 
apples  for  the  control  of  various  insects  and  plant  diseases  created 
much  interest  following  the  publication  of  the  work  of  Reddick  and 
Crosby^  in  1914  and  1915.  The  results  of  their  work  indicated  that 
apple  insects  and  diseases  of  importance  in  the  East,  other  than  San 
Jos6  scale  and  the  various  apple  aphids  could  be  controlled  in  about 
the  same  degree  as  with  the  liquid.  In  the  West  we  have  to  add  to 
this  Ust  of  uncontrollable  troubles,  powdery  mildew,  anthracnose,  and 
the  leaf  roller  as  well  as  a  few  minor  insect  pests.  This  fact  places  a 
very  decided  limit  upon  the  general  utility  of  the  method  and  makes 
it  a  means  of  general  control  that  we  can  not  recommend. 

The  results  of  Reddick  and  Crosby  are  especially  interesting  to  me 
as  I  have  been  able  to  duplicate  their  results  with  scab  and  codling 
moth  control  during  the  four  years  of  the  investigation.  To  the 
entomologist  working  on  codling  moth  control  these  results  should  be 
decidedly  significant.  Reddick  and  Crosby  do  not  go  into  the  critical 
analysis  of  the  proportions  of  calyx  and  side  worms  yet  their  good  re- 
sults indicate  that  they  accomplish  calyx  worm  control.  How  can  the 
advocate  of  the  so-called  driving  calyx  spray  explain  this  control? 
The  writer's  work  shows  that  this  control  is  very  decidedly  accom- 
plished. The  dust  cannot  be  driven.  Quiet  air— atmosphere — is 
the  carrjdng  medium  used  in  placing  the  dust  particles  on  the  surfaces 
which  require  protection.  A  wonderful  coating  can  be  given  a  tree 
even  to  its  uppermost  branches.  Upper  and  under  surfaces  of  the 
leaves  as  well  as  the  fruit  alike  arc  covered.  This  air  conveyor  being 
in  motion,  a  slight  breeze,  very  light  indeed,  upsets  the  plans  of  pro- 
cedure. A  breeze  makes  it  almost  impossible  to  hit  the  tops  and  even 
if  this  were  accomplished  the  particles  are  moved  past  the  surfaces  so 

1  Bulletins:  354  and  369  Ag.  Exp.  Sta.,  Cornell  University. 
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fa*«t  that  only  a  very  small  porcentage  sticks.  The  remainder  paAses 
on  and  is  wasted  for  the  most  part.  When  the  air  is  quiet  these 
particles  will  hover  for  a  long  time  over  a  tree  and  gradually  settle. 
Air  currents  destroy  the  plan  of  the  system  and  applications  made 
under  such  conditions  can  only  result  in  disiu^ter. 

In  order  to  avoid  windy  conditions  it  was  found  ne(*essar>'  to  dust 
very  early  in  the  mornings;  a  calm  usually  occurs  in  most  sections  of 
the  valley  during  this  pcTiod  of  the  day.  However  with  us  during  the 
spring  months  it  is  not  unconunon  for  a  wind  of  var>'ing  degree  to 
o<*<'ur  c*ontinuou.»«ly  for  S4»veral  days  at  a  time.  Many  times  in  the 
carrying  out  of  the  exfM*rimental  work  the  dusting  had  to  Ik»  postponed 
for  more  favorable  weather.  We  are  all  familiar  with  the  fact  that 
suc(*<*ssful  applications  of  spray  cannot  Ik»  <lelayed  to  any  great  extent 
and  at  the  wime  time  accomplish  results.  Several  of  our  growers  have 
us4mI  the  dusting  met  hex! ;  for  the  most  part  their  work  has  been  done 
n*gardl€»ss  of  air  movement.  In  1918  the  condition  of  the  fruit  in  one 
of  tlies4»  orchards  was  checked  up;  a  33  per  cent  injur>'  from  the  codling 
moth  wa.*»  found.  None  of  the  growers  of  the  valley  have  depended 
ufHin  the  system  during  the  piist  year.  On  account  of  the  many 
handi(*a|>s  and  difficulties  encountered  I  do  not  recommend  the  method 
to  our  growers  except  those  located  on  steep  hillsides  and  in  sections 
where  sufficient  water  for  spraying  is  difficult  to  obtain. 

TIh'  results,  however,  that  have  lHH»n  obtained  in  calyx  worm  con- 
tr<»l  have  a  very  decided  liearing  on  the  results  that  can  be  expected 
with  tilt*  spray  gun  when  pro|M*rly  us<Mi.  For  this  reason  I  will  discuss 
.some  of  the  results  that  have  Inh^u  obtained  in  seasons  past  with  both 
du>t  and  li(|uid  applications.  Thes4>  n*sults  are  summanie<l  on  the 
arrompanying  chart.  In  1917  the  unspniyeil  check  tn*<»s  in  an  orchanl 
whirh  had  U^en  (piite  wormy  for  st»venil  seas<ms.  develofH'd  an  infesta- 
tion of  tM.13  fHT  (vnt.  Of  this  infestation  31.r>S  |H*r  (vnt  were  side 
w«>rms  an<i  tis.32  |H'r  rent  wen*  calyx  worms.  (Exp.  5  in  table.)  The 
variety  umuI  in  this  s<»t  of  ex|M*riments  was  Arkansas  Black.  Thw  ratio 
did  not  hold  true  in  all  varieties.  In  an  orchanl  of  Spitn^ntiergs  this 
rati<»  was  iW}.\H\  iK»r  cent  sitle  worms  and  33.1)4  \wt  cent  calyx  worms. 
In  a  Newtown  block  this  ratio  was  tU..VI  iH»r  n»nt  to  38.48  per  cent  side 
and  calyx  worms  n'SjH'ctively.  In  the  block  of  Arkansas  Blacks  two 
du**t  ex|MTinients  were  checke<l  against  two  blocks  of  trees  sprayed  with 
twi'lvf  f<K)t  ro4ls.  In  I*lx|)eriments  1  and  3  an  early  September 
appliration  was  omitted  resulting  in  a  much  more  wormy  condition 
than  orrurnMl  in  KxiH»riments  2  and  4  <s<»e  table).  These  different 
ex|MTiments  are  cited  to  show,  that  n*gardlt*ss  of  this  markinl  difference 
in  wormine.HS.  the  gent*ral  relation  of  side  and  calyx  wonns  remains 
fairly  constant,  though  with  the  increase  in  total  wormim*ss  the  chancet 
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of  calyx  entrants  also  increases.  The  very  marked  difference  between 
the  figures  obtained  on  the  check  trees  as  compared  to  both  dxisted 
and  sprayed  indicate  the  influences  that  are  brought  to  bear  in  calyx 
worm  control.  Experiment  2  (dust)  gave  the  best  caljrx  worm  control 
during  1917  where  the  ratio  was  found  to  be  92.99  to  7.01,  side  and 
calyx  worms  respectively.  Experiment  4  (rods)  followed  with  a  80 
to  20  ratio.  The  gun  was  not  tested  in  this  orchard  in  1917.  These 
blocks  as  has  been  stated  were  sprayed  extra  in  September.  The 
rods  in  the  heavier  infestation  gave  sUghtly  better  calyx  control,  73.55 
per  cent  being  side  entrants  as  compared  to  71.6  per  cent  in  the  dust 
block. 

Dusting  work  was  not  continued  in  the  Arkansas  Black  orchard  in 
1918  but  was  continued  in  a  block  of  Newtowns  in  a  different  orchard. 
As  will  be  noted  in  Experiment  6  the  check  block  for  this  series  of 
experiments  developed  a  17.64  per  cent  infestation.  During  this 
season  throughout  the  district  a  greater  percentage  of  side  worms 
entered  than  calyx  worms.  The  unsprayed  (Exp.  8)  checks  developed 
73.29  per  cent  side  worms  as  compared  to  but  26.7  per  cent  calyx  worms. 
However,  regardless  of  this  rather  small  percentage  of  calyx  worms  the 
difference  of  amount  in  calyx  worm  control  is  again  pointed  out  in  the 
results  obtained.  Daring  this  season  cal3rx  entrants  were  cut  down 
to  5.2  per  cent  in  the  dust  block.  These  results  were  checked  against 
a  block  sprayed  with  a  gun  in  the  same  orchard  which  developed  but 
.44  per  cent  wormy  fruit  (Exp.  7),  and  perfect  control  as  far  as  caljrx 
worm  control  is  concerned.  This  work  was  continued  in  these  same 
blocks  in  1919,  and  though  not  presented  on  the  chart  gave  the  fol- 
lowing results.  The  check  trees  developed  80.  per  cent  side  and  20 
per  cent  calyx  infestation.  The  figures  in  the  dust  block  are  96.77 
per  cent  side  worms  and  3.22  per  cent  calyx  worms.  Unfortunately 
the  gun  block  upheld  the  1918  performance  and  developed  not  a 
single  calyx  worm  in  the  apples  counted.  The  figures  look  too  good 
but  nevertheless  these  are  the  ones  obtained.  At  this  point  I  might 
add  that  this  orchard,  outside  of  the  experimental  work  that  has  been 
conducted  with  dust,  has  been  sprayed  with  a  gun  only  since  1917. 

Before  being  too  firmly  convinced  of  the  relative  merits  of  calyx 
worm  control  with  dust  and  with  spray  gun  a  series  of  experiments  were 
arranged  in  1919  to  compare  the  merits  of  the  gun  and  rod  in  an 
orchard  which  had  been  quite  wormy  for  several  years.  The  orchard 
which  was  chosen  for  this  work  suffered  a  loss  of  20  to  30  per  cent  dam- 
age in  1918.  In  1917  the  loss  was  even  greater.  In  the  spring  of  1919 
many  worms  were  found  on  the  trunks  of  trees  so  there  was  no  doubt 
but  that  there  would  he  plenty  of  insects  with  which  to  work.  Three 
blocks  were  chosen  through  the  center  of  the  orchard.     One  was 
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Table  I — ^Relation  or  Side  to  Caltx  Worms 
Hood  River,  Orboon,  1017,  1018  and  1010 

ToUl       Per  cent    Ftr  cent   RelaUoo  o(  tide 


Exp.  no. 

How  Applied 

percent 

side 

oJyx 

toesJyx  worms 

1917 

worms 

worms 

worms 

inpereent 

I 

LmI    ipfmy 

omitted 

12  96 

028 

3.68 

71.6  to  28  4 

2 

Dust 

6  37 

500 

.37 

92.00to   7.01 

3 

LMt    ipray 

omitted 

14  33 

10  54 

3  70 

73  55  to  26  44 

4 

Rod! 

1  43 

1.14 

.28 

80.00  to  20  00 

5 

Check 

65  13 

20  62 

44.51 

31.68  to  68  32 

191K 

0 

Dust 

2  68 

2  54 

14 

04.7   to   5  2 

7 

Gun 

44 

44 

.0 

100  00  to       00 

H 

Check 

17  64 

12  0 

4  7 

73  20  to  26  7 

1910 

9 

Rodn  in  cmlyx,  Runs 

in  other  epravM 

2  39 

2  05 

34 

85  74  to  14  28 

10 

(iun  all  ii|»ray8 

2  27 

1  91 

35 

84  24  to  15  71 

11 

Rods  all  tprayt 

3  41 

3  12 

20 

01  64  to    8  54 

12 

(>unm  fruit  fn»m  1  to 

12  ft.  hifOi 

1  08 

90 

.00 

00  0   to   0.0 

13 

Ctiinff.  fruit  from  12  ft. 

to  tree  top 

5  1 

4  2 

0 

81  13  to  18  86 

14 

Check 

53  6 

24  2 

20.4 

45  16  to  54  83 

Note — 1917;  Five  standard  uprays  applied  unlets  otherwige  stated. 
1918;  Four  standani  spray »  a|>|ilied. 
1919;  Five  standani  s|>rays  a|>t>lie4i. 

In  Vlxp.  12,  fruit  8e|>arated  fnmi  Kniuml  to  12  feet.     Exp.  13,  from  12  feet  to 
t«>|>  i»f  trren. 

MpruytMl  with  the  gun  thnnighout  the  seanon  (Kxp.  10).  Another 
wa,«*  r«|»rjiyf'c|  with  twelve  f<K>t  hmIh  thn>ughout  the  !«eaM>ii  (Exp.  11). 
Kx|MTiiii«*nt  0  gives  the  n*milt8  obtaiiietl  with  the  use  of  rcnld  in  the 
ralyx  :i|iphe:iti(»ii.  guns  lK»ing  usimI  fur  the  other  sprays.  The  varieties 
use<l  in  thi»  \v>\  wen*  Jcmathans.  Xewtowns,  and  SpitienlM^rgtf.  The 
Xtvv  wen'  fifteen  yrars  of  age.  Tliis  diseiL^tiion.  presc^nttnl  in  the  aeeom« 
panying  taMr.  with  the  exreption  given,  inehides  the  rt*sult8  obtained 
in  the  SpitzrnlHTg  Uloek  only.  The  spray  was  af>plied  by  the  owner 
and  hi>  hinMl  man  un<l«T  the  su|K»rvision  of  the  writer  who  followed 
U'liind  thr  men  while  the  trees  were  U»ing  sprayiMl  in  eaeh  application. 
Two  gun.*i  wrre  ummI  on  a  3}  fMiwer  outfit  of  a  well-known  make.  The 
work  wa.-  u<*ll  t|(»ne  an<l  well  time«i  thmughout  the  si*as<in.  Five  appli- 
cations of  ars<*natc  of  Irad  wiTe  uhmI  during  the  year:  the  last  one.  as 
thf  s4'aM>n  finally  turned  out.  was  not  v«Ty  inifMtrtant.  \  summar>'  of 
thr  results  not  only  .showsthat  thr  gun  held  its  (»wn  in  obtaining  ctNlling 
moth  control  but  gave  hotter  control  than  tlie  nnls  and  also  when*  the 
rmls  W(*n*  substituted  in  the  ealyx  application  that  the  calyx  cups 
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might  be  filled.  The  check  trees  (Exp.  14)  developed  an  infestation 
of  53.6  per  cent;  the  ratio  of  side  to  calyx  worms  was  45.16  per  cent  to 
54.83  per  cent.  In  Experiments  9  and  10  (rods  in  the  palyx  and 
guns  in  all  applications)  the  percentage  of  calyx  entrants  was  found  to 
be  practically  the  same,  .34  and  .35  per  cent.  The  ratio  of  side  to 
calyx  worms  being  85.74  to  14.28  per  cent  for  the  rods  and  "84.24  to 
15.71  per  cent  for  the  guns.  It  is  interesting  to  note  here  that  the 
field  control  obtained  by  the  owner  two  rows  away  from  the  check  trees 
ran  .56  per  cent  wormy,  fruit  being  checked  up  at  random  at  harvest 
time.  This  demonstrates  what  can  be  done  in  a  badly  infested  orchard 
in  a  season  with  a  spray  gun. 

Another  point  upon  which  there  is  no  experimental  information 
available  is  the  matter  of  worm  control  in  the  tops  of  large  trees  with 
the  guns.  At  picking  time  the  fruit  was  segregated  in  the  different 
experiments  in  lots  from  the  ground  to  12  feet  and  from  12  feet  to  the 
tops  of  the  trees  (Exps.  12  and  13).  The  trees  in  question  were  quite 
tall,  considerable  fruit  occurring  from  20  to  25  feet  from  the  ground. 
Up  to  a  height  of  20  feet  effective  control  can  be  obtained;  above  this 
point,  however,  effectiveness  rapidly  decreases.  For  example,  in  one 
tall  tree  123  apples  (which  are  included  in  the  results  given  in  Exp. 
13)  were  picked  at  a  height  of  25  to  28  feet ;  22  of  them  were  found  to  be 
wormy.  No  fruit  occurred  at  the  greater  heights  in  the  blocks  sprayed 
with  the  rods  so  that  comparative  figures  are  not  available.  The 
results  would  seem  to  indicate  that  very  good  calyx  and  side  worm 
control  can  be  expected  up  to  a  height  of  25  feet,  above  which  point 
very  poor  protection  is  accomplished. 

From  figures  which  I  have  been  accumulating  it  appears  that  the 
codling  moth  is  inclined  to  deposit  more  eggs  in  the  tops  of  the  trees 
than  nearer  the  ground.  It  is  quite  important  then  that  the  fruit 
should  either  not  be  grown  at  that  height  or  should  be  very  well  sprayed 
in  order  to  reduce  worm  infestation  to  the  minimum.  This  could  be 
accomplished  by  spraying  from  a  tower. 

The  poor  results  that  have  been  obtained  with  the  spray  gun  are 
not  due  to  the  principal  involved  in  applying  the  spray.  Unsatisfac- 
tory control  can  be  the  result  of  the  misuse  of  one  of  three — or  perhaps 
better — the  combination  of  three  misused  factors.  These  are  poor 
equipment,  poor  work  and  irregularity  of  application.  Of  the  three 
factors,  the  first  mentioned  is  probably  the  most  important  from  the 
standpoint  of  the  use  of  the  gun.  The  other  two  factors  are  contingent 
upon  the  first.  The  spray  gun  is  a  useless  accessory  on  a  poor  spray 
outfit.  It  is  Uttle  better  than  nothing  and  will  never  give  good  results. 
Our  up-to-date  3J  horse  power  sprayers  are  indeed  too  small  to  handle 
two  guns  effectively,  they  will  handle  one  in  good  shape.     A  machine 
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of  this  power,  in  order  to  throw  a  spray  of  the  proper  quality  must 
maintain  a  pressure  of  at  least  275  pounds.  In  the  experimental 
work  just  referred  to  a  machine  of  this  character  was  used.  In  order 
to  keep  the  spray  in  proper  form  it  was  tuned  up  and  punished  through- 
out  the  season.  When  one  t)e|;^ns  to  punish  a  gas  engine  and  pumps 
tn)uhle.  then  the  owner  of  this  machine  has  his  share.  This 
condition  of  affairs  existed  in  many  orchards  throughout  the  valley 
and  was  typical  of  no  particular  make  of  sprayer.  A  spray  machine, 
in  onler  to  live  the  life  that  it  should  and  at  the  same  time  deliver  the 
goods  must  have  a  liberal  reserve.  A  machine  of  10  horse  power  is 
none  too  much.  Such  spray  machines  are  now  coming  into  use  and  it 
will  Ik*  only  a  question  of  a  \'er>'  few  years  until  all  of  the  present  so- 
called  modem  sprayers  will  go  into  the  discard.  The  results  given 
in  KxpiTiment  7  were  obtained  with  one  of  these  larger  types  of  spray- 
ers. The  control  presente<l  here  is  undoubte<Uy  better  than  would  be 
accomplished  by  the  average  orchardist— it  is  at  least  significant. 

The  gun  where  operated  with  small  inferior  fK|uipment  has  given  a 
very  poor  account  of  itself.  I  have  carefully  checked  up  the  results 
obtained  in  several  orchards  where  poor  equipment  has  been  used. 
The  growers  tried  to  do  good  work  and  timed  their  application  well. 
Breakdowns  and  low  pressure,  which  is  usually  the  rule  when  a  ma- 
chine is  not  working  right  have  lead  to  very  poor  results.  The  lower 
fruits  as  a  rule  came  through  the  season  in  fairly  good  shape.  In  1918 
in  one  of  these  orchards  under  ol)ser\'ation  the  following  records  were 
ma<le.  Apples  growing  Mow  12  feet  develope<l  a  worm  infestation  of 
3.55  fM>r  cent.  Apples  growing  between  12  feet  and  the  tops  of  the 
trees  developed  an  infestation  of  17.63  per  cent.  There  is  only  one 
explanation  for  this  condition  and  that  is  the  fact  that  the  spray  was 
not  applied  properly  to  the  tops  of  the  trees. 

Ix)w  pressure  from  these  small  capacity  outfits  does  not  produce  a 
spray  of  the  proper  consistency  to  accomplish  a  satisfactory  coating. 
The  liquid  leaves  the  gun  in  a  coarse,  splattering  stream.  There  is  no 
fineness  of  division  of  the  particles  and  the  only  way  that  a  tree  can 
possibly  l)e  covered  is  to  drench  and  thereby  waste  much  material. 
As  I  have  said  liefore  it  is  my  l>elief  that  finely  divided  spray  which 
has  much  the  same  consistency  of  the  dust  particles — which  controb 
calyx  worms  operates  in  the  case  of  properly  applied  liquid  solutioDS. 
If  this  spray  is  not  broken  up  into  a  light  drifting  mist  the  principal  of 
calyx  w«)rm  control  is  destroytnl  and  poor  results  are  bound  to  follow. 
Then'  is  no  possible  chance  of  obtaining  much  calyx  protection  in  tops 
of  trees  with  a  gun  throwing  a  coarse  splattering  spray.  This  might 
possibly  t)e  accomplishtnl  from  a  tower.  Ciravity  is  the  factor  which 
allows  the  poison  to  reach  the  calyx  ends  of  the  uppermost  apples.    The 
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spray  material  must  be  placed  there  in  the  proper  condition  and  in 
sufficient  amounts  to  effect  a  coating  as  it  falls.  A  coarse  spray  goes 
up  in  large  droplets  and  comes  down  in  much  the  same  form.  Unless 
a  very  excessive  amount  of  spray  material  is  thrown  into  the  top  of 
the  trees  only  a  few  of  the  calyx  ends  will  receive  much  spray  and  these 
will  be  decidedly  spotted. 

In  summarizing  then,  the  successful  use  of  the  spray  gun  depends 
almost  entirely  upon  the  manner  in  which  the  spray  is  broken  up. 
A  pressure  of  250  pounds  on  the  large  sprayers,  i.  e.,  the  10  horse  power 
machines  delivers  a  beautiful  spray  from  two  guns.  This  amount  of 
pressure  on  a  small  outfit  does  not  produce  the  same  sort  of  spray. 
It  takes  at  least  300  pounds  with  a  3i  horse  power  outfit  to  approach 
this  spray  and  then  it  is  nowhere  nearly  as  good.  I  am  not  suffi- 
ciently versed  in  mechanics  to  explain  just  why  this  difference  occurs. 
Nevertheless  there  is  a  difference  and  anyone  who  will  handle  the  deliv- 
ery from  the  small  and  large  outfits  can  immediately  feel  the  difference 
in  the  "life ''  of  the  spray.  I  am  not  conducting  a  propaganda  for  any 
one  large  type  of  sprayer,  unfortunately  at  the  present  time  there  is 
only  one  on  the  market.  Our  other  sprayer  manufacturing  companies 
must  bring  up  their  standards  if  they  are  to  meet  the  demands  of  the 
orchardists  for  there  will  be  a  very  great  demand  for  these  during 
the  next  few  years.  With  the  coming  of  increased  facilities  for  proper 
spraying  I  firmly  believe  that  we  will  see  a  marked  improvement  in  our 
codling  moth  control  and  a  yearly  saving  which  will  amount  to  many 
thousands  of  dollars. 

Summary 

The  percentage  of  calyx  entrants  in  apples  is  a  very  variable  factor. 
In  some  seasons  larger  percentages  enter  than  in  others.  There  is 
much  variation  in  different  varieties  of  apples. 

The  percentage  of  calyx  entrants  is  not  as  great  in  the  Northwest  as 
one  would  be  led  to  believe  in  reviewing  the  literature  on  the  subject. 

Dust  controls  calyx  worms.  It  can  in  no  sense  of  the  word  be  called 
a  *^  driving  application/'  The  material  settles  upon  the  locations 
needing  protection  and  accomplishes  results  if  properly  applied;  this 
including  calyx  protection. 

Spray  applied  in  finel}^  broken  up  particles  operates  in  exactly  the 
same  way  whether  applied  with  a  rod  or  spray  gun. 

The  spray  gun,  in  order  to  produce  the  proper  type  of  spray  cannot 
be  used  on  inferior  equipment.  Two  hundred  and  seventy-five 
pounds  pressure  with  a  3§  horse  power  sprayer  produces  a  fair  spray 
with  two  guns — an  excellent  spray  with  one  gun.  There  is  a  very 
great  need  for  higher  powered  sprayers  with  a  liberal  reserve.  To  be 
entirely  effective  the  gun  must  be  backed  up  with  such  equipment. 
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OBSERVATIONS  ON  THE  EFFECT  OF  STORM  PHENOMENA 
ON  raSECT  ACTIVITY* 

By  D.  C.  Farm  AN,  VniUd  State*  Bureau  of  EnUmaUi^y 

Tho  (li8cu8sion  will  deal  primarily  with  the  effect  of  barometric  pres- 
8un»  on  insect  life  as  other  storm  phenomena — wind,  rainfall,  tempera- 
ture, atmospheric  moisture,  etc., — have  been  more  fully  studied  and 
discui<8<Ml  in  general  literature  and  time  and  space  will  not  allow  more 
than  brief  reference  to  these  to  make  the  matter  clear.  No  experi- 
mental (lata  have  l)een  gathered,  all  observations  being  made  in  natural 
surroundings  and  in  cages  used  in  other  experimental  work.  Most  of 
the  obH(*rvations  have  been  made  on  Muscids  and  related  diptera,  only 
general  notes  Ix'ing  made  on  other  insects  in  the  field  and  at  lights. 

Tntil  the  fall  of  1916  no  barometer  was  available  at  the  Uvalde, 
Texrti*,  laboratory-  where  the  observations  recorded  herein  were  made. 
Thij*  pennitted  only  of  studies  of  the  daily  map  of  the  Weather  Bureau 
in  connection  with  records  made  on  insect  activities.  In  the  fall  of 
1010  a  compensating  aneroid  liarometer  was  obtained  and  since  that 
time  n*gular  readings  have  l)een  made  at  8:00  a.  m.  and  8:00  p.  m.  with 
special  readings  at  time  of  storms. 

The  first  observation  made  on  a  stonn  of  any  severity  was  on  the 
W<»}*t  Indian  hurricane  which  passed  over  southwest  Texas  on  the  night 
of  .\ugust  18.  1916.  Some  of  the  more  significant  data  relating  to  this 
storm  will  b<»  given  from  an  extract  of  the  **  Monthly  Weather  Review" 
of  August.  1916.  and  this  publication  should  l>e  consulted  for  fuller 
details.  **The  tropical  cyclone  passed  inland  between  Corpus  Christi 
and  Hn»wnsville  the  afternoon  and  evening  of  the  18th.  After  passing 
inlan<l  a  short  <listanct»  south  of  Corpiw  Christi  the  cyclone  continue<l 
to  njove  in  a  west-northwc»st  direction,  reaching  IVl  Rio.  Texas,  at 
alM)ut  7::iO  a.  m.  local  mean  time  August  19.  with  a  minimum  pressure 
of  2S.69  inches.  Since  it  passetl  Corpus  Christi,  200  milt»s  distant,  12 
hours  earlier,  we  may  a^ign  a  movement  of  alniut  17  miles  per  hour. 
The  rfcovi'ry  (»f  the  pressun*  afttT  the  pa.Hsage  of  the  center  of  the  storm 
was  extremely  rapid.  .  .  .  We  must  con.sider  that  it  dissipated 
ov«'r  southwest  Texas  during  the  daylight  hours  of  the  19th.  .  .  . 
It  IS  worthy  of  note  that  all  of  the  tropical  cyclones  of  August.  1916, 
were  characterized  by  remarkably  small  <liameters  and  naturally  ex- 
tHMuely  st«»f»p  ban>metric  gradients  near  tht»  center  imly.  .  .  .  And 
the  fa<t  that  the  centers  did  not  cl<is<'|y  approach  any  <>f  the  iwt- 
work  of  land  stati<»ns  except  for  a  very  brief  jM'ricMl.  the  Kn'ation  of 
the  center  of  the  storms  in  each  cas*»  was  a  ver>*  unsatij<factor>*  matter 
.     .     .     :Corpus  Christii.      The  ban»meter  n»ache<l  its  lowest  fnunt. 

»  Pubhuhftl  with  thf  |»rnnii»ion  of  thr  C*hirf  «»f  thr  Bumu  cif  KtitonH»l<i[\-. 
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29.05-29.07  inches  reduced  to  sea  level  at  6:15  p.  m.  .  . 
wind  .  .  .  estimated  maximum  velocity  of  90  miles.  .  .  . 
There  can  be  no  question  that  the  storm  was  a  fully  developed  hurri- 
cane with  a  central  pressure  at  least  one  inch  lower  than  observed  at 
Corpus  Christi." 

The  following  table  gives  data  at  different  stations. 


Date 

Place 

Minimum 

preaaurei 

Maximum  wind  velocity 

Rainfall 

1916 

Hour 

Inches 

Hour 

Miles  per  hour 

Inches 

Aug. 
18 

X::orpuB  Christi 

6:15  p.  m. 

29.07 

6:50  p.  m. 

90 

1.58 

18 

Brownsville 

7. -00  p.  m. 

29.50« 

8:30  p.  m. 

60* 

19 

San  Antonio 

1 :00  a.  m. 

29.63 

2:31  a.  m. 

56 

19 

Del  Rio 

28.69 

60 

*  Reduced  to  sea  level. 

*  Lowest  reading  on  record  for  month. 

*  5  min.  period. 

Judging  from  the  storm  damage  it  must  have  had  its  center  in  the 
vicinity  of  Uvalde,  Texas,  the  damage  being  less  both  north  and  south. 
The  rainfall  at  Uvalde  was  3.1  inches  and  the  wind  was  probably  about 
75  miles  per  hour.  Not  a  single  windmill  was  left  standing,  many 
small  buildings  were  wrecked  and  doors  and  windows  were  blown  from 
the  most  substantial  houses  in  the  immediate  vicinity  of  Uvalde,  the 
path  being  in  a  southeast  to  northwest  direction. 

August  18,  1916  was  a  pleasant  summer  day  about  three  degrees 
cooler  than  the  several  preceding  days,  a  maximum  of  90  and  a  mini- 
mum of  71.  The  wind  was  blowing  a  light  breeze  from  the  northeast 
instead  of  the  usual  southeast  breeze  at  this  time  of  the  year.  No 
barometer  was  at  hand  and  no  warning  of  the  storm  was  had  except 
the  clustering  of  the  flies.  Nothing  unusual  was  noted  until  about 
8:00  p.  m.,  the  wind  changed  to  the  northwest  and  became  stronger 
until  it  was  blowing  a  gale  at  2:  00  a.  m.  From  2:  00  a.  m.  to  3:  00 
a.  m.  it  was  changeable  and  gusty.  Probably  a  little  before  3:  00  a.  m. 
straight  winds  from  the  southeast  began  to  blow  and  buildings  and 
trees  began  to  fall. 

Previous  to  the  storm,  only  a  few  days,  Stomoxys  caldtrans  were 
very  abundant  and  annoying  the  stock  much  in  the  farming  districts 
east  of  town.  After  the  storm  stockmen  and  farmers  made  the  asser- 
tions that  the  flies  were  very  bad  the  day  before  the  storm  but  they  had 
seen  very  few  since.  Examinations  of  certain  stock  were  made  eleven 
days  before  the  storm  and  they  were  almost  covered  with  stable  flies, 
while  after  the  storm  no  individual  animal  had  more  than  five  or  six 
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flioH  upon  it.  At  the  lal>«>rat(>r\\  when*  from  ono  to  more  than  five 
thousand  Mitxca  domeMica  and  i'hrysomyia  maccllaria  wert*  taken  in 
p<*ri(MlH  of  48  hourn  in  trafw  In^fore  the  Htorni  only  8  to  31  were  taken 
after  the  storm  durinfc  the  n^mainder  of  the  M^ason  (trappings  were 
made  s<Mni-monthly  on  1st  and  15th).  About  5:()()  p.  m..  August  18, 
attention  was  drawn  to  large  numlM*rs  of  hous<»  flic^  on  the  wn*ens 
ahout  the  hou.*M»:  many  of  thesen»<»ns  U^ing  literally  eovereil  an«l  they 
were  found  to  \w  eolleeting  in  proteeted  plae«»s.  A  hueket  of  kitehen 
refus<»  was  examine<l  where  only  a  few  hours  lH»fon»  hundnnls  of  ('. 
manllaria  and  -V.  thmeMica  were  fettling  and  only  a  few  s|)eeimen8  of 
(\  manllaria  wen*  found  d<H»p  in  the  bucket  and  no  .V.  domeMica  were 
pn»s<»nt.  After  the  storm  it  was  rare  to  m*e  more  than  two  or  three 
sfMM'imens  of  <»ither  s|x»ci<»s  for  a  |x*ricMl  of  ten  to  fifteen  days.  AH 
sfN'ries  of  diptera  diminished  appreciably  with  the  storm,  but  of  the 
ones  imder  ol>s<»rvation  Lucilia  sp.  was  l<»ast  afTerttnl. 

During  the  last  three  years  observations  have  been  made  on  several 
sfXTies  of  Museids  showing  that  with  a  rapidly  falling  bartmieter  they 
first  iHTome  nervously  active  and  then  go  into  a  state  of  (wrtial  eonia. 
Some  s|H»ri<»s  have  a  ten<lency  to  s<H»k  a  place  of  prot€H*tion  at  this  time, 
others  show  this  tendency  very  little  but  l)ecome  quiet  at  a  mont  con- 
venient place.  While  the  fli(*s  are  in  this  state  of  coma  they  are  more 
subject  to  action  of  other  destructive  agencies,  prol)ably  diseases 
included.  Heavy  rains  are  destructive  to  ins(M*t  life  to  some  extent,  as 
has  lH»<»n  ol)m»rved  by  other  writers  and  workers.  The  chilling  effect 
during  the  storm  might  have  contribute<l  to  Mmie  extent  to  the  destruc- 
tion of  the  f\'n*H  as  the  minimum  for  August  19  was6Zd«f(recs.  Meehan- 
ical  action  of  the  wind  and  action  of  S4»a  spray  possiUjr  oontribulad  to 
the  destruction,  but  it  is  evident  that  the  destruction  of  flies  during 
this  storm  was  rather  unusual  and  the  unusual  characteristic  of  the 
storm  was  the  very  st<»ep  and  short  Imnimetric  gradient. 

Another  tropical  storm  visited  this  MH^tion  Septemlier  14  and  15, 
1910.  This  storm  was  ver>'  similar  to  the  storm  of  August  IH,  1916, 
ex<*ept  the  barometric  gradient  was  not  so  steep  and  the  wind  was  not 
quite  as  strong  but  lastt^l  longer.  The  barometer  l)egan  to  fall  on  the 
evening  of  Si»ptemlK»r  13  from  29.05.  It  was  28.85  on  the  morning  of 
the  14th  and  28.ri5  in  the  evening.  10:  00  p.  m.  28.60,  1 1 :  00  p.  m.  28.55, 
SeptemlNr  15  at  1::^)  a.  m.  28.45,  2  a.  m.  28.50,  3:30  a.  m.  28.40, 
4 :  00  a.  m.  28.50.  5:  00  a.  m.  28.45.  6:  (K)  a.  m.  28.50.  8:  00  a.  m.  28.50, 
ncNin  28.7t).  8 :  (N)  p.  m.  28.90.  The  rainfall  was  3.75  inches.  The  wind 
was  blowing  a  strong  breeie  fnmi  tlH'  northeast  on  the  morning  of  the 
1  Ith  and  incn>asefl  to  a  high  wind  by  10:  CK)  p.  m.  and  to  the  propor- 
tions of  a  storm  by  2  a.  m.  .S'ptenilN*r  15.  at  which  time  it  became 
changeable  to  the  southeast  and  blew  from  50  to  60  miles  an  hour  until 
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about  4: 00  a.  m.  and  probably  was  blowing  40  miles  at  6: 00  a.  m., 
and  a  strong  wind  was  blowing  at  2: 00  p.  m.  and  a  moderate  breese 
at  8:00  p.  m.  The  maximum  temperature  of  the  13th  was  91,  the 
minimum  70;  14th,  80  maximum,  72  minimum;  15th,  80  maximum 
and  67  minimum. 

The  decrease  in  the  number  of  flies  was  quite  appreciable  after  this 
storm;  the  abundance  of  flies  before  the  storm  was  about  the  same  as 
before  the  storm  of  1916  except  Haemcdohia  irritans  which  was  very 
numerous  prior  to  the  late  storm  and  was  not  abundant  before  the 
storm  of  1916.  This  fly  was  practically  exterminated  during  the  recent 
storm,  adult  C.  macellaria  decreased  about  75  per  cent,  Af .  domestica 
decreased  about  50  per  cent  and  Stomoxys  calcitrans  about  25  per  cent. 
Adults  of  all  species  under  observation  were  decreased  to  some  extent. 
After  the  storm  of  1916  there  was  never  any  appreciable  increase  in  the 
number  of  adult  flies,  although  weather  conditions  were  apparently  very 
favorable  for  increase.  After  the  recent  storm  the  increase  in  all  species 
was  rapid.  This  increase  became  noticeable  about  15  days  after  the 
storm,  this  being  approximately  the  duration  of  the  immature  stages 
of  the  species  concerned.  It  is  quite  probable  that  many  of  the  imma- 
ture stages  as  well  as  the  adult  flies  were  killed  during  the  storms. 
This  is  caused  by  the  washing  and  drowning  of  the  larvse,  as  was  noted 
in  the  last  storm  and  may  possibly  be  augmented  by  sea  spray.  It 
has  been  determined  in  preliminary  experiments  that  a  solution  of 
sodium  chloride  as  weak  as  .25  per  cent  is  detrimental  to  breeding  of 
some  species  of  Dipt  era  in  certain  cases.  This  destruction  of  larvae 
and  pupae,  together  with  the  almost  complete  destruction  of  adults 
during  the  first  storm,  left  a  very  few  flies  to  breed  and  this  together 
with  the  variable  barometric  pressures  and  storms  never  allowed  an 
increase  that  was  noticeable  during  1916.  The  larger  percentage  of 
adults  and  the  more  uniform  barometric  pressure  allowed  maximum 
breeding  after  the  1919  storm. 

A  typical  observation  on  the  reaction  of  adult  flies  to  barometric 
pressure  was  made  on  November  21,  1916.  Several  hundred  Lucilia 
sen'cata  and  C.  viacellaria  were  in  a  cage  at  the  laboratorj'^  and  under 
observation.  They  became  very  active  from  9:  00  a.  m.  to  noon  and 
during  this  time  the  temperature  increased  from  66  to  75,  the  humidity 
fell  from  87  to  60  per  cent,  the  wind  was  blowing  a  light  breeze  from  the 
northeast,  the  barometer  rose  from  29.05  to  29.15,  at  2:00  p.  m.  the 
temperature  was  74,  humidity  56,  the  wind  a  light  breeze  and  a  little 
more  from  toward  the  east,  the  barometer  was  28.95  inches,  the  flies 
were  all  quiet  and  most  of  the  Lucilia  were  in  hiding.  The  day  was 
clear  except  for  a  few  medium  cumulus  clouds  clearing  toward  evening. 
The  barometer  fell  slightly  until  6:  00  p.  m.,  when  it  began  to  rise  and 
the  wind  changed  to  the  northwest  blowing  in  a  strong  norther. 
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The  following  observation  gives  some  light  on  the  effect  of  barometric 
pressure  on  the  death  rate  of  adult  C.  macellaria,  showing  that  the 
adults  apparently  will  not  chill  and  die  under  the  effect  of  a  rising 
barometer  as  under  a  lowering  barometric  pressure.  The  adults  under 
observation  on  Noveml)er  24  wen»  taken  in  the  open  and  p\it  in  a  cage 
Noveml>er  20  and  22,  a  total  of  366.  The  adults  under  observation 
Noveml)er  27  were  taken  under  the  same  conditions  November  25  and 
26.  a  total  of  500.  Betwt^en  noon  and  about  two  o'clock  on  each  date 
obiMTvations  and  counts  were  made  of  the  dead  flies  on  the  floor  of  a 
cloth  cage  2  ft.  cube  with  l)oard  l)Ottom,  this  cage  being  inside  of  a  6  ft. 
cuIk*  rage  made  of  screen  wire.  November  24,  the  first  cage  contained 
87  flies  alive  and  279  dead  flies.  Nov.  27, 83  dead  flies  were  taken  from 
the  .M^'cond  cage  and  the  others  t)ecame  active  in  a  warm  room.  Thus 
showing  a  76.2  per  cent  mortality  in  the  first  case  under  a  falling  ba- 
rometer as  compared  with  a  16.6  per  cent  mortality  in  the  second  under 
a  rising  barometer.  It  is  l>elieved  that  other  conditions  could  not  have 
causivl  this  wide  difference  in  mortality.  The  following  table  gives  the 
weather  conditions  under  which  the  ol)8ervations  were  made: 
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<  )bs4Tvutions  made  at  lights  and  at  room  windows  at  nights  indicate 
that  insi^rts  attracted  to  lights  an*  more  active  during  high  barometric 
|M*ri(Kis  and  es|H»cially  while  the  barometer  is  rising.  No  spi»cific 
drtrrininations  have  Ihhmi  nia<le  to  indicate  the  relative  degree  of  reac- 
tion of  different  s|K»cies  uniler  any  particular  condition. 

HnMi  adult  Diptera  tend  to  emerge  on  |M*ri<Mls  of  rising  barometer. 
the  heavy  emergencies  apparently  always  have  Ihhmi  tluring  high  barom- 
eter. Trappings  and  obs<»rvations  imlieate  that  Museoitl  tliptera  an» 
most  abundant  during  long  |M*riods  with  slight  variations  in  ban>metrie 
pressure,  provided,  of  cours4\  tem|M»rature.  humidity  and  rainfall  an* 
favorable. 

Migration  of  Lyhithea  ^Hichmatini  was  obMTved  <luring  the  >ummer 
and  fall  of  11U6  to  take  plaee  after  storms  whiih  mdirates  that  the 
flights  were  during  high  barometric  pn^ssurtv 
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THE  CONTROL   OF  BREEDING    OF  YELLOW  FEVER   MOS- 
QUITOES IN  ANT-GUARDS,  FLOWER  VASES 
AND  SIMILAR  CONTAINERS^ 

By  James  Zetek,  Entomologist ^  Board  of  Health  Laboratory j  Ancoriy  C.  Z. 

We  find,  continually,  larvse  of  the  yellow  fever  mosquito  {Aedes 
calopus  Meigen)  in  ant-guards,  flower  vases  and  similar  containers. 
We  have  ample  protection  from  yellow  fever  due  to  our  intensive  sani- 
tation and  efficient  quarantine,  and  perhaps,  also,  our  calopus  popula- 
tion is  so  low  that  no  danger  exists.  But  not  all  places  are  as  fortunate 
as  Colon,  Panama  City  and  the  Canal  Zone.  Hence  any  method 
that  will  aid  in  the  reduction  of  calopus  breeding  will  have  ready 
application.  The  method  proposed  in  this  paper  is  not  offensive,  it 
is  easy  to  apply,  and  should  result  in  a  great  diminution  of  these 
mosquitoes.  Properly  carried  out  it  should  eliminate  a  great  deal 
of  friction  between  the  public  and  the  sanitary  corps. 

I  am  greatly  indebted  to  Mr.  Ignacio  Molino,  Jr.,  entomological 
laboratory  assistant  of  the  Bureau  of  Entomology,  U.  S.  D.  A.,  sta- 
tioned at  the  temporary  field  station  at  Ancon,  for  placing  at  my  dis- 
position his  big  garden  in  Panama  City,  for  carrying  out  experiments 
there,  and  for  making  the  routine  inspections.  This  garden  had  forty- 
six  ant-guards  protecting  choice  rose  bushes  from  the  nightly  ravages 
of  leaf-cutting  ants. 

To  merely  empty  out  the  water  each  day  or  so,  and  again  refil,  is  not 
enough  because  the  calopus  larvae  cling  tightly  to  the  bottoms  of  the 
guards.  The  usual  practise  has  been  to  pour  some  of  our  larvacide, 
or  some  crude  oil,  into  the  ant-guards.  This  ^'  fixes ''  the  larvae,  but  the 
rains  wash  out  this  insecticide,  it  gets  at  the  roots  of  the  rose  bushes  and 
as  a  result  many  of  these  are  killed.  Their  productivity  is  always 
greatly  lowered.  Sometimes  the  ant-guards  are  purposely  broken  so 
they  cannot  hold  water,  a  simple,  effective  way  out  of  a  difficulty; 
but  this  gives  no  protection  against  the  ants.  These  measures,  there- 
fore, only  anger  the  owner  and  cause  conr=iderable  ill  feeling  toward  the 
sanitary  corps.  But  this  is  not  all;  usually  after  finding  larvse  or 
pupae  the  second  or  third  time,  the  owner  is  fined.  This  cannot  leave 
him  in  a  happy  mood.  As  a  result,  cooperation  suffers.  Yet,  the 
owner  is  not  always  to  blame.  The  mosquitoes  are  domestic  in  habits; 
they  must  breed;  ant-guards  are  favorable  habitats  for  them.  And, 
man  has  right  to  flowers. 

Vases  in  houses  have  alwaj's  been  prolific  calopus  breeders.  It  is 
also  difficult  to  inspect  thoroughly  every  house,  and  as  a  rule,  the  fact 

1  Published  by  permission  of  Col.  H.  C.  Fisher,  Chief  Health  Ofiicer,  The  Panama 
Canal. 
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that  the  sanitan*  inspector  in  on  hin  tour  i»  mmle  known  long  before  he 
arrives.  The  |MH)pIe  soon  learn  to  fear  flower  vaseB,  hence  many  will 
hiile  them  so  the  inspector  will  find  none.  Here,  also,  fines  are  about 
the  only  outcome,  and  the  n»sult  is  the  same  as  with  ant-guards, — ill 
feeling  toward  the  well-meaning  sanitar>'  corps.  But.  if  the  people 
know  that  then*  is  a  substance  which  they  can  place  in  their  flower 
vas4»s  and  thereby  prevent  calopun  briM^ling,  especially  so  when  the 
substance  will  not  affect  the  flowers,  then  cooperation  increas«*s  and 
the  sanitary  ins|H»ctor  can  do  more  thorough  work.  The  days  of 
actual  ignonince  as  to  the  importance  of  yellow  fever  are  gone;  nearly 
all  of  ( Vntral  and  South  America  wants  to  clean  up  and  gt>t  rid  of  this 
scourgf*.  Hence  it  is  lN*lieved  the  fx'ople  will  fall  into  line  and  \h*  of  real 
S4*rvice  in  this  work  of  era<lication.  (>s|M>cially  so  when  all  frictions 
lN*twf><*ii  them  and  the  sanitary  forces  an*  made  as  few  and  as  small  as 
|M»ssible. 

Other  containers  exist  in  hous<»s.  Of  thes<»  the  ant-guards  uwd  to 
protect  tables  and  ice  Intxes  from  ants,  an*  as  easy  to  contn)l  as  are  the 
ant -guards  in  gardens.  But  the  tinojas,  or  water  n*servoirs.  are  some- 
what difficult  to  handle*  lM*<*au.'<e  the  |M*ople  must  have  drinking  water, 
and  in  tn>pical  climates  the  tinaJaM  k<*t*p  this  water  c<h)1.  The  liest 
control  is  to  substitute  them  with  a  water  pipe*  system  and  a  gcNnl,  clean 
rt*s4*rvoir  and  such  other  means  as  will  give  th<*s<'  |KH)ple  gfXNl  drinking 
water  in  sufficient  abimdance.  Not  all  plac<*s  can  afford  a  first  class 
watrr  system,  hence  the  sanitar>'  cor|>s  must  aim.  by  means  of  periinlic 
in>|M'rtiuns.  to  havi*  timijas  cleaned  out  and  kept  frw  \nn\\  yellow  fever 
larv:e;  at  any  rate  pupa*  shouhl  nt»ver  Im*  f<)und.  It  is  rf*markable  how 
nuirli  a  water  pifx*  system  n*duces  the  numlH*r  of  containers,  and  as  a 
conM'<|Urnce  calnpus  bn*<*ding.  in  hous4*s. 

Allot hrr  application  of  the  metluNl  pro|M>st*tl  in  this  pap(*r.  is  in  the 
uniH  containing  holy  wat«*r  in  the  Cathohc  churcht*s.  TIm»s«*  always 
will  bn*ed  yrllow  fever  mos<|uit<N*s  unlt*ss  S4ime  methiMl  of  contml  is 
und«*rtaken:  it  is  not  an  infn*<|ucnt  >ight  to  stn*  the  congn*gation 
scratrhing  their  ankles  whih*  the  s<*rvi(*i*s  an*  going  on. 

The  methfNl  pn)|M»si*d  consists  of  adiling  small  <|uantiti<*s  of  |)owdenHi 
camphor  or  paniHlichloroln^nzem*  t(»  the  containers.  Lump  camphor 
may  U*  us4*d  in  flower  vaMu*  and  holy  water  urns.  Naphthalem»  wa* 
fiMind  to  U*  unsatisfactory  unless  us4*d  in  finely  jKiwdenMl  form.  Alnrnt 
two  icrams  |N*r  liter  of  water  was  found  to  U*  enough,  but  no  minimum 
doH*  wa.s  d<*termined  tN*caus4*  it  was  thought  lN*st  to  Ih*  on  the  safe  side. 
OutdiM»r  conditions.  es|M*cially  heat,  rain  and  debris  nuNiify  consid* 
erably  the  rharaeter  of  the  contentM  of  the  container.  henc*f»  enough  of  the 
chenucal  sh(»uld  Ih*  us4*i1.  and  two  grams  p(*r  liter  was  found  to  be 
satisfactory  if  n*|)eate<l  once  a  wwk  during  the  rainy  season. 
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It  is  believed  best  that  the  central  station  of  the  sanitary  depart- 
ment should  keep  on  hand  a  supply  of  the  para-dichlorobenzene  and 
sell  this  to  the  people  at,  or  nearly  at  cost.  This  measure  will  prevent 
high  costs  and  will  place  the  substance  within  easy  reach  of  all.  After 
the  details  of  the  appUcation  of  the  insecticide  have  been  made  known, 
then  no  excuse  should  be  held  valid  for  having  calopus  larvae  in  such 
containers,  and  if  the  town  has  yellow  fever,  then  the  offenders,  no 
matter  who  they  are,  should  be  dealt  with  to  the  fullest  extent  of  the  law. 

The  following  is  a  brief  synopsis  of  our  experiments:  (1)  A  prelim- 
inary test  was  made  at  the  laboratory  using  camphor  and  para-dich- 
lorobenzene in  powdered  form,  one  gram  to  a  Uter  of  water.  Twenty- 
five  calopus  larvsB  were  placed  in  each  jar.  The  camphor  floated  on 
the  surface  whereas  the  other  substance  remained  on  the  bottom.  The 
larvae  showed  greater  distress,  at  first,  in  the  camphor  jar.  Three 
hours  later  all  larvae  were  found  on  the  bottom  of  the  jars.  Those  in 
the  para-dichlorobenzene  lot  were  in  great  distress,  due,  of  course,  to 
the  greater  concentration  of  the  substance  at  this  level.  There  were 
only  five  larvae  alive  in  this  jar,  but  they  were  unable  to  wriggle  up  to 
the  surface.  In  the  camphor  jar  there  were  eight  larvae  still  aUve. 
These  tried  at  times  to  reach  the  surface,  but  were  repelled  when  near 
it  by  the  camphor  in  the  water.  Two  hours  later  all  larvae,  in  both 
jars,  were  dead.  In  the  control  lot,  the  larvae  behaved  as  calopus 
larvae  should,  pupated  in  due  time,  and  adults  emerged. 

To  determine  whether  the  camphor  or  para-dichlorobenzene  impart 
any  odor  to  roses,  or  in  any  way  affect  their  duration,  three  roses  were 
placed  in  a  jar  containing  a  liter  of  water  and  two  grams  of  camphor; 
three  were  placed  in  another  vase  containing  instead  two  grams  of 
para-dichlorobenzene.  A  check  lot  was  also  kept.  After  two  days  no 
change  in  color  took  place.  The  roses  were  then  submitted  to  several 
people  at  the  laboratory  to  note  if  any  change  in  odor  was  noticeable. 
There  was  no  change  noted,  in  fact,  the  flowers  looked  exactly  like  the 
control  lot. 

(2)  A  similar  test  was  made  with  pupae;  one  gram  of  camphor,  and 
one  gram  of  para-dichlorobenzene  to  a  liter  of  water  was  used.  Three 
hours  later  all  the  pupae  in  the  para-dichlorobenzene  jar  were  dead  and 
on  the  bottom.  In  the  camphor  jar  all  pupje  were  at  the  surface; 
three  out  of  the  ten  were  dead,  but  the  living  were  in  very  great  dis- 
tress. Upon  shaking  the  jar  to  make  them  descend,  they  found  great 
difficulty  in  again  reaching  the  surface.  One  hour  later  all  pupae  were 
dead. 

(3)  A  large  screen  cage,  3  feet  by  3  feet  by  3  feet  was  used. 
In  it  were  placed  three  moistening  jars,  10  inches  in  diameter  by 
3  inches  high,  each  with  a  liter  of  water.     To  one  of  these  was  added 
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powdered  para-dichlorobensene  (2  grams);  in  another  was  placed 
powdered  camphor  (2  grams) ;  the  third  was  kept  as  a  breeding  cham- 
l)er  for  ^4.  calopus  and  received  at  frequent  intervals  larv»  and  pup». 
Raiflins  and  dates  were  used  as  food  for  the  adults  that  emerged,  though 
at  times  I  would  place  my  forearm  against  the  screen  and  allow  twenty- 
five  fortunate  mosquitoes  to  have  a  blood  meal.  Several  hundred 
adults  were  always  in  this  cage,  and  copulation  in  the  air  was  a  very 
frequent  sight.  The  object  of  the  experiment  was  to  learn  whether  the 
moH(|uitoes  will  appear  in  the  treated  waters.  The  test  was  continued 
for  one  month.  During  this  p(»riod  no  larvas  were  found  in  the  treated 
watern.  In  the  breeding  jar,  however,  there  were  a  large  number  of 
ver>'  young  larvff ,  showing  that  oviposition  was  taking  place.  Enough 
water  was  added  to  all  jars  to  make  up  for  loss  due  to  evaporation.  It 
would  appear  that  both  camphor  and  para-dichlorobensene  act  as 
n»iK»llents. 

(4)  This  experiment  was  made  in  Mr.  Molino*s  garden,  and  was 
carritMl  out  to  learn  the  efficacy  of  the  method  under  actual  field  condi* 
tionti.  The  garden  is  divided  into  two  parts,  each  with  about  the  same 
nuinl>er  of  ant-guards.  All  of  these  were  emptied,  scrubl>ed  out  well 
and  allowed  to  dr>'  for  thref»  hours.  They  were  then  filled  with  tap 
water.  To  ten  of  thest*  was  added  powdered  para-dichlorobenaene, 
two  grams  to  each  guard.  To  ten  others,  powdered  camphor  was 
a<lded,  two  grams  per  guard.  Thes€»  twenty  treated  guards  were  well 
scattered  among  the  others.  Six  days  later  the  first  inspection  was 
made.  No  larva*  were  found  in  the  tn^ated  guards.  Nearly  all  of 
the  rontmis  had  larva*.  During  this  0-4lay  perio<l  we  had  twenty-aix 
hours  of  fairly  heavy  rain.  This  test  indicates  that  the  method  pro- 
|h)jmmI  is  effective. 

The  inf(»sted  ant-guards  were  emptied,  scrubbed  out  and  filled  with 
tap  water.  The  twenty  treated  guards  were  left  exactly  as  they  were. 
Five  days  later  an  in.Mix'ction  was  made;  this  was  eleven  days  since 
the  c'hemiral.H  wen*  hvM  intHnlured.  Thr«H»  of  the  camphor  treated 
guurd.«<  and  two  of  the  para-^lichlorolM'niene  ones  liad  larvae.  Six  of 
the  rontroKs  hatl  larva*,  niurh  gn^ater  in  quantity  than  in  the  infested 
treated  guard;*.  We  had  jM*ven  hours  of  rain  during  this  5-day  period. 
This  te^t  show^  that  lN>tli  ramphor  and  |>ara-<iichlorolN*nsene  are 
effertive  in  inhibiting  the  development  of  calopujf  larv9.  but  due  to  the 
ruins  and  the  heat .  it  is  ne<M\«*.«4Hry  to  add  fn\«*h  chemicals  once  each  week. 
But.  even  if  ten  days  pasj»  tN>fore  fn»sh  material  is  adiied.  there  is  little 
danger  lH*raus4*  it  is  highly  im|)robable  that  any  larva*  that  may  be 
pres4»nt  wouhl  n*arh  the  pupal  state. 

>.')>  It  was  now  thought  that  |XThaps  the  rhemicals  could  Im*  used  in 
lump  form  as  well,  and  perha|)s  Im*  effective:  also,  tlmt  |M»rhaps  th« 
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ordinary  naphthalene  moth  balls  would  be  as  good.  Camphor  was 
eliminated  on  account  of  its  cost.  One  half  of  the  ant-guards  were 
given  lump  para-dichlorobenzene,  the  other  half  one  moth  ball  each. 
A  week  later  five  of  the  moth  ball  guards  had  larvse  and  one  of  the 
para-dichlorobenzene  also.  It  was  evident  that  for  ant-guards  lump 
chemicals  are  not  as  eflFective. 

All  ant-guards  were  now  scrubbed  out  and  left  to  dry  for  three  hours. 
They  were  then  filled  with  tap  water  and  each  of  them  was  given  two 
grams  of  powdered  para-dichlorobenzene.  A  week  later,  no  larvse 
were  present.  Without  any  cleaning  out,  two  grams  more  were  added 
to  each  guard.  A  week  later,  no  larvae  were  present.  It  is  believed 
this  test  proves  the  efficacy  of  powdered  para-dichlorobenzene  in  con- 
trolling mosquito  breeding  in  ant-guards. 

It  was  noted  that  adult  yellow  fever  mosquitoes  were  very  abundant 
at  first,  but  as  these  tests  continued,  they  became  less  so,  until  when  a 
month  later,  there  were  very  few  present.  It  was  also  noted  that 
insects,  particularly  wasps,  would  be  found  dead  at  the  ant-guards 
that  had  para-dichlorobenzene,  evidently  killed  by  the  chemical  in  the 
water. 

It  may  be  well,  at  this  point,  to  recall  the  experimental  work  of  Dr. 
J.  W.  Scott  Macfie^  with  common  salt.  He  found  that  2  per  cent  and 
upwards  was  effective,  this  being  due  to  hypertonicity  of  the  solution. 
In  the  case  of  para-dichlorobenzene,  the  action  is  due  to  the  slow  evap- 
oration of  the  chemical  with  the  result  that  the  heavy  vapor  leaving 
at  the  surface  of  the  water  is  breathed  by  the  larvae  and  is  toxic  to 
them.  It  forms  a  sort  of  blanket  between  the  surface  of  the  water  and 
the  air,  thus  shutting  off  the  air  supply. 

(6)  The  following  laboratory  experiment  was  made  to  find  out  the 
relative  value  of  camphor,  naphthalene  and  para-dichlorobenzene  in 
both  powdered  and  lump  forms.  Six  jars  were  used,  three  for  lump 
and  three  for  powdered  chemicals;  each  was  given  one  liter  of  tap  water 
and  two  grams  of  the  insecticide.  The  camphor  floated  on  the  sur- 
face while  the  other  two  sank  to  the  bottom,  excepting  for  a  ver>^  small 
quantity  of  the  finely  powdered  portion  which  floated  on  the  surface 
film.  Each  jar  received  25  healthy  calopus  larvae.  Three  hours  later 
(7:15  p.  m.)  the  first  observation  was  made.  All  larvae  in  the  jars 
having  lump  chemicals  were  alive,  but  those  in  the  camphor  showed 
considerable  distress.  These  were  trying  to  remain  as  much  as  pos- 
sible below  the  water  surface.  The  lump  naphthalene  and  lump  para- 
dichlorobenzene  jars  showed  the  larvae  at  the  surface  mostly,  and  if 
they  did  descend,  they  would  not,  as  a  rule,  go  clear  to  the  bottom 

*  1914 — A  Not€  on  the  Action  of  Common  Salt  on  the  Larvse  of  Stegomia  fasciata. 
Bui.  Ento.  Research,  iv,  pt.  4,  pp.  339-344. 
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whoro  th<»  rhoinicals  were,  Init  if  they  did,  they  would  reaet  suddenly 
upward  ufKHi  eoniing  into  contact  with  name. 

The  jars  with  the  powdered  insecticides  told  a  diflferent  8tor>\  Three 
hours  after  the  larvjp  were  placed  in  them,  many  dead  larva»  were  found. 
In  the  camphor  jar  only  four  larvie  were  alive;  para-<lichlorol)enzene 
had  six  live  ones;  naphthalene  had  twelve  alive.  Two  hours  later 
showed  no  change  in  the  latter  jar.  but  in  the  camphor  and  para-dich- 
lorolnqizene  lots,  all  were  dead.  The  following  morning  at  7:30, 
there  were  still  two  live  larvip  in  the  |K)wdered  naphthalene  jar.  but 
these  wcTe  dead  by  ncK)n.  At  this  same  hour  the  lump  naphthalene 
ha<l  all  of  the  25  larva*  alive  and  nctive,  as  if  nothing  out  of  the  ordinar>' 
had  hap|H*ned.  The  lump  camphor  had  but  four  live  larvff.  while 
tlH»  lump  para-<lichlorolN>nzene  had  sixteen  live  ones.  At  4:30  p.  m. 
that  same  day.  all  larva»  in  the  lump  camphor  jar  were  dead,  while  in 
the  para-dichlorotH»nz(»ne  there  wen»  still  ten  alive.  There  were  no 
d(*aths  in  the  naphthalene  jar. 

The  next  day  at  4:30  p.  m.  there  were  four  live  larvip  in  the  lump 
para-<lichlorolN»nzene  jar.  and  eighte<>n  in  the  lump  naphthalene  one. 
Twenty-four  hours  later  all  larv»  in  the  para-<lichlorol)enzene  were 
dea<l.  but  in  the  lump  naphthalene  thert*  wen*  still  alK)Ut  twelve  alive, 
of  which  two  had  pupated.  Thes<'  tests  show  that  the  8ul>stanees  in 
|M>wdcred  form  are  most  effective,  that  camphor  and  pani-<liehloro- 
iH^nzcne  an*  the  t>4*st,  and  that  naphthalene  is  umn^rtain.  For  ant* 
f^uards  |>owdered  para-ilichh>rolH*nz<*ne  is  lH»st.  but  for  flower  vaj«os 
and  holy-water  urns,  lump  camphor  may  Ih*  ummI. 

(7)  \  similar  test  was  made  with  pupie  only.  Only  camphor  and 
para-<lichlorolM*nz<*ne  wen*  used.  The  lump  chemicals  were  ineflficient. 
Th(>  |M»wdf*n*d  forms  killed  all  pupa*  in  four  hours. 

iH»  If  equal  amounts  (by  weight)  of  camphor  and  para-4lichlon>- 
U'lizcne  an*  heated  in  a  flask,  they  melt  and  form  a  liquid  which 
n*mains  a  liquid  at  ordiiuiry  nMun  tem|H*ratun*s.  Pn*liminar>'  test« 
showed  this  combination  had  g<K)d  ins4*cticidal  pn>p(*rties.  and  should 
have  n*ady  applications  under  s|x*cial  environmental  conditions. 
Hc»wever.  not  enough  exfM*rimental  work  was  done  with  this  to  warrant 
makiiiK  any  de<iuctions  at  this  moment.  This  liquid  settles  on  the 
lN»tt<>m  in  the  form  of  a  flattened  sphen*.  antl  may.  then*fon*.  lie  used 
with  k<mmI  n*sults  in  holy-water  urns.  Inking  less  objectionable  than  the 
|)ow<lt*nM|  substanci*s. 

SUMMARY 

AlH»ut  tw<)  grams  or  mon*  of  para-4lichlorolN*nzene.  n*p(*at€*d  every 
wven  days  during  the  rainy  S4*ason.  or  ever>*  ten  days  during  the  dry 
s4*aM>n.  was  fouml  to  pn*vent  the  bn^niing  of  yellow  fever  nH»s<|uitoes 
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Cidex  tar  salts;  Cfatigans:  C.  spissipes;  C.  chrysonoium;  C.similis; 
Psorophora  jamaicensis;  P.  texanum;  P.  signipennis;  Mansonia 
spp,;  Anopheles  crucians:  A.punctipennis;  A,  pseudopunctipennis. 

The  most  prolific  of  the  above  mosquitoes  was  Culex  fatiganSj  hav- 
ing been  found  breeding  from  April  to  December  inclusive;  while  of 
the  Anophelinae  the  commonest  was  Anopheles  pseudopunciipennis, 
which  was  found  breeding  throughout  the  summer  months. 

The  sluggish  Leon  Creek,  which  for  more  than  four  miles  meandered 
within  or  in  close  proximity  to  the  reservation,  was  at  the  out^t  con- 
demned as  the  place  from  which  would  come  most  of  the  mosquitoes. 
In  parts  of  its  course  it  formed  pools  more  than  an  acre  in  area.  Its 
course  lay  through  a  wide  ra\ane,  in  places  the  banks  rising  fifty  feet 
in  height ;  nowhere  was  it  entirely  free  from  a  tangled  mass  of  weeds 
and  tall  grasses,  on  the  whole  having  the  general  appearance  of  a  typ- 
ical jungle  (Plate  6) — an  ideal  source  for  the  most  prolific  propagation 
of  mosquitoes.  To  reduce  or  even  eliminate  as  much  as  possible 
mosquito  breeding  in  this  place  through  the  period  of  construction, 
resort  was  made  to  the  use  of  the  oils.  The  first  two  attempts  were 
local  failures.  In  both  cases  frames  of  wire  mesh  were  built  to  fit 
snugly  into  a  narrow  portion  of  the  creek  near  the  place  where  it  first 
enters  the  reservation.  These  forms  were  boarded  on  the  two  sides 
which  were  to  be  placed  against  the  banks  of  the  creek.  The  bottom, 
the  two  sides  facing  the  direction  of  the  stream  and  the  top  cover  were 
made  of  wire  mesh.  This  rectangular  frame  (about  30  inches  by  36  inches 
by  12  inches)  was  filled  with  sawdust  which  had  been  soaked  in  crude  oil 
for  six  hours,  and  then  placed  in  position  in  the  creek.  This  proved 
unsatisfactory  because  of  excessive  oiling  for  24  hours  following  sub- 
mergence, and  because  its  effectiveness  was  of  comparatively  short 
duration,  and  therefore  demanded  frequent  attention.  An  attempt 
was  made  to  overcome  these  difficulties  by  substituting  excelsior  for  the 
sawdust,  but  with  ap[)roximately  similar  results.  The  third  trial,  of 
using  a  large  50  gallon  oil  drum  as  a  drip,  was  successful.  This  drip 
was  placed  over  the  channel  leading  from  one  of  the  sewage  disposal 
plants  into  Leon  Creek.  Two  heavy  planks  stretched  across  the  chan- 
nel su[)ported  the  large  oil  drum  in  such  a  position  that  the  nozzle 
pointed  into  the  middle  of  the  stream.  To  assure  the  complete  break- 
ing up  of  the  oil  drops  at  all  times  as  they  fell  into  the  water,  two  or 
three  medium  sized  rocks  were  placed  in  the  bottom  of  the  channel  just 
in  front  of  the  spot  where  the  oil  drops  hit  the  water.  These  rocks 
caused  a  ripple  of  sufficient  force  to  break  up  each  drop  and  at  the  same 
time  to  direct  the  oil  to  the  two  sides  of  the  channel.  The  same  pro- 
portion of  crude  and  kerosene  oils  (70  per  cent  to  30  per  cent),  which 
was  used  for  general  spraying,  was  found  to  be  satisfactory  for  use  in 
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the  drip.  In  this  marinor  tho  cre<»k  was  supplied,  throuf^hout  the  pe- 
riod of  const  ruction,  with  a  steady,  uniform,  and  a  ver>'  thin  film  of  oil. 
Impurities  and  heavy  ingredients  in  the  oils  neeessitatcnl  weekly  ad- 
justments of  the  nozzle  of  the  drum.  Extreme  care  was  constantly 
exenise<i  to  <lrip  the  minimum  amount  of  oil  nei?es8ar>'  for  the  preven- 
tion of  moscpiito  breeding,  to  eliminate  any  dan^cer  to  live  stoek  using 
the  water  down  stream,  and  to  the  colonies  of  top-minnows  living  within 
it.  In  s<'ViTal  places  along  the  banks  of  the  creek  springs  caused  per- 
nuin«»nt  im)oIs  of  fresh  water,  into  which  top-minnows  were  introdueed 
to  good  a<  I  vantage. 

It  was  evident  that  the  true  condition  of  the  creek  was  not  appre- 
ciated hy  the  authorities  until  their  attention  was  called  to  it  by  the 
writer  u|H)n  assuming  the  duties  of  camp  entomologist.  On  May  1, 
191S.  only  s<»ven  Mexican  lal>orers  were  cngage<l  in  improving  the 
creek,  the  work  l>eing  to  clear  the  banks  of  the  vegetation.  Had  its 
n»al  dangerous  character  In^en  n*alized  more  than  seven  times  seven 
men  would  have  \>ovn  employed  early  in  the  season  before  the  advent 
of  mos(|uit(M^.  Considerable  filling,  cutting  and  grading  ^Tre  neces- 
sary to  secure  a  thoroughly  sanitar>'  condition,  particularly  if  the 
improvements  were  to  l>e  of  a  |M'rmanent  nature.  And  the  ultimate 
object  of  the  anti-malarial  construction  was  the  pennanent  eradica- 
tion of  mos(|uito  bnHMling  in  the  creek.  Accordingly  requisitioiui  were 
ma<le  not  only  for  an  increasi^  in  the  numl)er  of  Mexican  lal)oreni  but 
also  for  as  large  a  numl)er  of  enlistetl  men  as  could  daily  l)e  spared  from 
othrr  iifcessary  <luties  to  work  u|>on  this  pwject.  Because  of  the  com- 
plex military  methods  of  procedun*  some  little  time  elapcMMl  l)efore  the 
numlHT  of  Mexican  lalM)n»rs  was  increased  from  seven  to  an  average 
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of  about  twenty-five.  The  additions  were,  however,  gradual.  The 
number  of  enlisted  men  available  fluctuated  considerably,  ranging 
from  none  to  fifty  men  daily,  but  with  a  rather  low  average,  as  will  be 
seen  from  the  accompanying  table. 

The  above  table  gives  summaries  of  the  work  accomplished  monthly 
during  the  period  of  extensive  construction  on  Leon  Creek.  The  work 
in  certain  places  was  expedited  by  the  use  of  about  200  poimds  of 
dynamite  and  35  pounds  of  black  powder.  Such  necessary  imple- 
ments as  picks,  shovels,  plows,  scrapers,  etc.,  used  in  the  project  were 
army  properties.  During  this  period  an  average  of  foiu*  double  teams 
(of  two  mules  each)  were  used  for  64  days. 

Had  the  anti-malarial  construction  commenced  early  in  the  spring 
of  the  year  the  work  would  have  been  planned  on  a  different  basis  than 
that  actually  carried  out.  However,  due  to  the  lateness  of  the  season 
the  initial  work  was  planned  to  consist  merely  of  building  a  narrow 
central  channel  along  the  entire  length  of  the  creek,  to  grade  where 
necessary  for  a  steady  flow  of  water,  to  fill  such  pools  if  grading  did 
not  entirely  drain  them,  to  eliminate  standing  pools,  and  to  clear  the 
banks  of  vegetation  and  other  matter  which  would  interfere  with  the 
flowage  thus  giving  opportunity  for  the  propagation  of  mosquitoes. 
Following  this  preliminary  work  (Plate  7),  which  reduced  mosquito 
breeding  sources  to  a  minimum,  the  narrow  central  channel  was  perma- 
nently graded  and  the  banks  of  the  creek  regraded  where  necessary, 
and  sodded,  to  withstand  washouts  by  the  heaviest  rains  (Plate  8). 
This  last  phase  of  the  work  was  well  under  way  and  nearing  comple- 
tion when,  the  Armistice  having  been  signed,  the  writer  was  discharged 
from  the  service  late  in  January,  1919. 

Since  the  jurisdiction  of  the  army  authorities  was  confined  to  the 
limits  of  the  reservation  our  work  was  limited  to  those  portions  of 
Leon  Creek  which  were  within  that  area  or  formed  parts  .of  its  bound- 
aries. However,  the  United  States  Public  Health  Service,  with  branch 
headquarters  in  San  Antonio,  under  the  direction  of  Major  Gardner, 
appropriated  a  sum  of  money  sufficient  for  the  undertaking  of  improv- 
ing the  creek  outside  the  camp  bounds.  The  work  done  by  them, 
although  of  material  benefit  in  the  reduction  of  the  pests,  was  of  a 
temporary  nature.  The  splendid  cooperation  between  the  two  govern- 
ment departments  was  productive  of  wonderful  results,  as  was  noted 
by  Colonel  Lewis,  Sanitary  Officer  of  the  Medical  Department  for  the 
Air  Service,  while  on  a  tour  of  inspection  of  the  Flying  Fields,  at  Kelley 
Field  in  Juh',  1918,  by  the  following  remark,  ^' There  are  very  few 
flies  in  the  camp  and  no  mosquitoes.'' 
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PROFESSIONAL  ENTOMOLOGY:  THE  CALL  AND    THE 

ANSWER 

Bt  Edmund  H.  Gibbon,  ConsuUing  BrUomologUi,  WaMhingUnit  D,  C. 

It  i8  always  fitting  that  at  the  outset  or  beginning  of  any  new 
endeavor  or  activity  a  definition  or  explanation  be  made  of  the  new 
undertaking,  especially  in  its  relation  to  the  old  and  established. 
Therefore,  permit  me  to  refer  to  professional  entomology  as  the  study 
and  application  of  economic  entomology  for  the  means  of  a  livelihood, 
in  which  one's  services  are  sold  in  competition  and  in  which  one 
capitalizes  his  knowledge  and  places  his  attainments  and  abilities  on  a 
business  basis. 

Young  men  and  women  are  attracted  to  science,  in  its  various 
branches,  by  fascination,  curiosity,  the  love  of  study,  and  desire  to 
add  to  the  world's  knowledge.  Remuneration  for  one's  work  has  been 
secondary.  Possibly,  rightly  so.  But  does  the  lawyer's  desire  for 
worldly  gain  and  the  doctor's  fee  detract  in  any  way  from  their  practice 
and  professional  or  scientific  ability?  Rather  is  the  money  return  a 
beneficial  factor  for  furthering  of  study  and  bettering  the  professional 
man's  ability  to  do  increaseil  good  to  his  fellow  men.  If  this  is  so,  then 
those  who  in  the  future  think  more  of  financial  gain  than  their  com- 
rades do  must  not  have  the  criticism  thrown  against  them  that  they 
are  willing  or  prostituting  science. 

Th(»  writer  can  see  no  reason  why  etitomolog>'  cannot  or  shoultl 
not  Ih*  [>ut  upon  as  dignified  a  business  basis  as  law,  medicine  or 
engineering.  There  was  a  call  for  men  able  to  state  and  argue  facts; 
the  hiwyer  was  the  result.  There  was  the  nee<l  for  men  skilled  in 
treating  and  curing  the  sick;  the  doctor  was  the  result.  There  was 
wantfMJ  tlH>s4«  who  could  plan  and  su|N*rvise  construction  of  all  kinds; 
the  «*iigini*«T  was  the  n»sult.  In  the  main,  those  who  entennl  these 
and  various  othrr  profe.--sions  did  so  l)ecause  of  the  imhhI  or  call  assuring 
at  Irasi  fair  n'turns  for  time  spent  in  stu«ly  anti  preparaticm,  and 
unu.Hiial  opportunities  for  financial  gain,  in  n^turn  for  ability  and 
attaniiiHMit;^.  The  call  in  other  prf)fes8ions  has  lieen  made  ami 
«n^^\^•rlM^.  Is  then*  a  call  for  pmfessional  entomology'  and  is  it  being 
hiar^l   at    tlir    pn'jM'iit    time? 

Thrn*  was  recently  formed  in  one  of  our  large  western  cities  a  farm- 
ing coriHiration.  with  large  financial  backing.  This  c<mipany  owns 
and  ofHTatcs  rxtensive  farm  lands  in  the  South.  They  grow  and 
niarkrt  iiiiincns4[»  crops  of  various  kinds.  Naturally,! hen* an»losst»s  due 
to  iiiMTt  injury.  Who  is  their  consulting  «»ntomologif«t?  They 
havr  iHUH*.  Why?  There  was  none.  Why  hav«'  th«»y  not  calleti  in 
the  >iii\v  (entomologists,  university  professor,  or  the  lalioratory  amOBt- 
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ant,  whose  services  they  can  have  free  of  charge?  Because  the  men 
directing  the  affairs  of  the  corporation  are  business  men  and  want 
dealings  with  men  of  technical  skill,  with  appreciation  for  business 
methods,  and  think  more  of  advice  paid  for  than  given  free.  The 
pure  scientist  and  research  worker  cannot  be  a  business  man;  even  if 
he  were  he  would  be  forced,  by  institutional  connections,  to  extend 
his  advice  prepaid. 

A  certain  company  in  one  of  our  northern  states  operates  a  chain  of 
graineries.  Each  year  they  meet  with  severe  insect  damage,  because 
there  has  been  no  professional  entomologist  who  can  plan  and  cany 
out  fumigation  operations.  There  is  plenty  of  government  and  state 
literature  at  hand  telling  how  to  do  this  and  that.     But  who  is  to  do  it? 

A  thriving  city  of  nearly  50,000  inhabitants,  the  capital  of  one  of 
the  greatest  states  in  the  Union,  has  tried  all  kinds  of  methods  of 
garbage  disposal  during  the  past  three  years.  Recently,  a  pig  farm 
at  the  outskirts  of  the  city  was  established.  During  the  summer 
months  the  city  was  deluged  with  flies.  But  few  knew  where  the  flies 
came  from,  and  none  knew  how  to  get  rid  of  them.  Consultation 
with  a  professional  entomologist  would  have  led  to  fly  eradication  and 
bettered  conditions.  And.  the  bill  rendered  would  have  received 
prompt  attention. 

It  would  be  possible  to  go  on  indefinitely  enumerating  the  openings 
and  opportunities  of  consulting  and  contract  entomologists,  as  you 
all  know  the  field  of  entomology  in  its  various  branches  and  phases  is 
almost  limitless. 

There  was  never  a  better  time  than  to-day  to  establish  oneself, 
to  become  known  as  a  consulting  or  professional  entomologist,  to 
open  up  and  to  develop  the  avenues  of  usefulness  in  the  conservation 
and  production  of  all  articles  and  stuffs  entering  into  the  daily  existence 
of  man. 

Who  will  answer  the  call?  The  answer  to  this  question  is  rather 
hard  to  foretell,  but  I  might  venture  to  suggest  that  success  will  more 
surely  come  to  him  who  goes  into  professional  entomology  from  a 
conservative  standpoint.  A  certain  amount  of  capital  will  be  required 
to  tide  oneself  over  the  months  consumed  in  getting  established,  an 
oflBce  or  at  least  desk  space  is  necessary,  a  certain  amount  of  circulariz- 
ing or  advertising  will  be  found  quite  essential.  And  then  there  must 
be  a  reserve  fund  to  fall  back  on  for  operations,  until  such  operations 
bring  in  their  returns. 

Even  a  meagre  and  humble  start  will  entail  considerable  expense. 
After  a  few  individuals  or  firms  of  consulting  entomologists  or  ento- 
mological engineers  are  well  established,  there  will  be  openings  in  such 
firms   for  junior  or  assistant   entomologists,   such  positions   paying 

able  salaries. 
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The  8URK<'t*^i^"  ha**  Ix^en  imu\v  to  th<»  writer  that  a  profoffsional  ento- 
mologist shcMihl  ha  vealineof  insert  irides  for  Hale,  in  ot  tier  words,  eomhine 
th(»  roinnierriai  with  the  professional.  In  some  rare  vixm^n  this  miKht 
work  out  to  advantagfN  but  I  firmly  lM»lieve  that  in  the  majority  it  will 
In>  more  harmful  than  lielpful.  I  rame  to  this  eonelusion  by  the  fart 
that  few  lawyers  si^ll  law  IkmiIcs  and  doetorsdo  not  si'll  their  medieim^. 
There  is  the  db<tinetive  (commercial  field  and  also  the  eonsulting 
prartie«».     Some  may  rh(H)s<»  one  and  some  the  other. 

No  one  consulting  entomologi.st  will  l)e  able  to  cover  all  phases  of 
entomology  in  his  practice,  any  more  than  the  rt»s€»arch  worker  or 
systematist.  The  attempt  must  not  even  Ih»  made.  Con.sultation 
with  others  lM»tter  informed  u|M>n  certain  problems  must  Ih»  frequent. 
The  (]uack  doctor  runs  a  bluff  game.  A  bluffing  doctor  only  discnMlit8 
him.»M>|f.  but  in  the  cast*  of  a  new  business  pn)fession  the  bluffer  will 
discre<lit  his  profession,  as  well  as  hiniM*lf  and  his  co-workers. 

There  must  Ih»  cIos4»  c<K)|M*ration  lH»twet»n  the  lalM>ratory  and  field 
n»s<»arch  worker  and  the  professional  consulting  or  contracting  ento- 
mologist. The  latter  must  turn  to  the  former  for  (*ertain  fundamentals 
and  the  former  will  have  to  lcM)k  to  the  profcM4si<mal  for  the  strictly 
practical  applicati(»n  of  his  metlxNls. 

The  few  who  have  aln*ady  ch«>s<»n  to  In*  pioneers  in  this  new  profes- 
sion an*  sinct»n»,  mcMlest.  and  we  tru.»*t  will  prove  cafmble. 


THE  VALUE  OF  FIELD  DEMONSTRATIONS  IN  EXTENSION 
WORK  IN  BEE  CULTURE 

By  L.   B.  (^RANDALL.   StiffTM,  (\»nn. 

All  extension  workers  have  fouml  that  the  lM»st  way  to  g«»t  informa- 
tion to  another  |M*rson  is  to  rarry  it  to  him,  ami  the  U*st  way  to  gi*t  him 
to  usr  it  is  to  show  him  h(»w. 

This  i>  al.Ho  trut*  in  other  lines  of  education;  hen(*i*.  we  have  in  nearly 
all  of  our  srh<N>ls.  lalM>ratories  and  worksho|)s  for  many  lines  of  study. 
Vou  can  tell  a  man  how  tf»  do  a  certain  t:isk  by  means  f>f  a  lNH>k.  bulle- 
tin, or  |HrrM>nal  letter,  but  he  will  often  gi*t  fnun  that  ilescriptitm  a 
very  diffi-n'nt  pirtun*  from  what  you  intended.  If  you  go  to  N^e  him 
and  dt*mon>trate  what  you  mean.  h«*  will  get  your  idea  clearly. 

.Ml  nn*n  iiiterpn»t  what  they  reail.  nurn*  or  less,  fnun  the  backgnnuui 
of  their  own  i*x|N*rien<v.  If  their  ex|M*rience  has  not  U*<*n  s^miewlmt 
snnilar  to  your>.  they  cannot  interpn*t  corn»ctly  what  you  write. 

For  thes4*  re:isons  I  lielieve  that  field  demonstrations  form  the  mt»st 
imiMirtant  part  of  extension  work. 

It  IS  ipiite  generally  agnH*d.  I  U*lieve,  that  a  bulletin  without  pic- 
tun*s  to  illustrate  iti»  text  in  practically  UM'leiw  to  any  person  who  lacks 
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a  background  of  experience  in  the  subject.  A  demonstration  adds  as 
much  to  the  work  of  an  extension  specialist  as  pictures  do  to  the  text  of 
a  bulletin. 

There  are  many  ways  in  which  field  demonstrations  are  valuable  to 
the  people  of  a  state.  One  of  them  is  to  interest  more  persons  in  the 
possibilities  of  beekeeping.  This  is  brought  to  the  attention  of  the 
greatest  number,  perhaps,  by  exhibits  of  honey  and  bees  at  the  state 
and  county  fairs.  If  these  exhibits  are  accompanied  by  public  demon- 
strations of  handling  bees  in  practical,  up-to-date  ways,  much  valu- 
able information  can  be  imparted  to  the  public.  When  these  exhibits 
are  well  handled,  a  good  deal  can  be  done  to  advance  better  bee- 
keeping in  the  state. 

I  believe  there  is  no  great  value  in  the  so-called  '*  stunts,"  except  to 
draw  a  crowd,  but  if  demonstrations  are  well  conducted  by  competent 
beekeepers,  they  may  be  valuable  extension  work.  I  think  it  might 
be  well  for  the  Extension  Service  to  lend  encouragement  and  super- 
vision to  this  class  of  demonstration  work. 

One  of  the  greatest  values  in  field  demonstrations  is  in  showing 
beginners  right  methods  of  handling  bees.  Beginners  are  more  or  less 
afraid  of  bees.  They  know  that  bees  sting,  and,  naturally,  are  some- 
what afraid  of  being  hurt.  They  may  never  have  seen  a  hive  opened, 
so  do  not  know  what  to  do  first.  The  inside  of  the  hive  is  all  mystery 
to  them.  They  do  not  know  what  will  happen  when  they  take  off  the 
cover  for  the  first  time.  They  rather  dread  the  first  step  in  investi- 
gating the  inside  of  a  hive  filled  with  live  bees.  When  the  demonstra- 
tor comes  along  with  his  assurance  of  knowledge  and  his  confident 
manner  of  handling  the  smoker  and  hive  tool,  the  fear  and  the  mystery' 
vanish.  It  does  not  seem  to  be  such  an  ordeal  to  open  a  hive.  Begin- 
ners gain  confidence  and  forget  their  timidity.  They  come  up  nearer, 
alive  with  interest,  to  get  all  the  information  they  can  of  the  best 
ways  of  doing  things  with  bees.  At  such  a  time  a  good  demonstrator 
can  render  very  great  help  to  the  beginners  in  his  audience  and  gain 
their  cooperation  in  all  his  future  efforts  in  their  communities. 

The  New  England  farmer  is  conservative.  He  is  slow  to  adopt  new 
ways  of  doing  his  work,  or  of  taking  up  the  use  of  new  tools  for  doing 
the  old  tasks.  The  field  demonstration  is  practically  the  only  way  by 
which  he  can  be  made  to  see  any  advantage  in  new  equipment.  This 
also  applies  to  new  methods  of  doing  work.  The  way  grandfather 
did  it  is  too  often  the  way  the  grandsons  still  do  it. 

The  field  demonstration  gives  the  extension  specialist  a  good  chance 
to  show  the  value  of  new  equipment  or  improvements  on  old  equip- 
ment as  they  are  developed.     Improvements  in  ways  of  handling  bees, 

scovered  by  the  federal  and  state  research  workers,  are  passed  on  to 

e  beekeepers  in  the  best  way  by  means  of  field  demonstrations. 
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Comparatively  few  beekeepers  in  the  United  States  are  conversant 
with  the  advance  work  being  done  for  them  by  the  research  specialists 
at  Washington  and  elsewhere.  This  information  must  be  carried  to 
the  great  majority  of  the  l)eekeepers,  and  its  value  demonstrated,  or 
they  will  never  know  that  anything  is  being  done  for  them.  This  kind 
of  work  has  especial  value  to  the  commercial  honey  producer,  and  this 
is  often  the  only  kind  of  service  which  the  extension  worker  can  give 
such  men. 

Most  commercial  honey  producers  are  alive  to  the  best  interests  of 
their  business  in  respect  to  increased  production.  They  are  ready  to 
adopt  improved  methods  of  apiary  management  when  they  can  be 
shown  that  such  improvements  are  to  their  advantage.  They  have 
c()n»iderable  money  invested  in  equipment,  and  it  is  often  expensive  to 
make  the  necessar>'  changes  incident  to  the  adoption  of  better  equip- 
ment or  to  any  radical  departure  in  the  apiar>'  management.  It  is 
nercH8ar>'.  therefore,  that  the  extension  worker  should  be  careful  not  to 
try  to  intro<luce  new  metho<ls  or  new  ec|uipment  until  they  have  l>een 
thoroughly  tried  out  and  proven  to  l)e  practical. 

Swarming  and  its  contml  an*  always  interesting  subjects  for  bee- 
k«M»|x»rs  cver\' where.  They  are  n»ady  at  all  times  to  adopt  new  meth- 
ods whi(*h  promise  a  .<^>lution  of  this  ohl  problem.  Much  valuable 
work  ran  Ik*  done  along  this  line  by  field  demonstrations. 

One  of  the  most,  if  not  the  most.  im|K)rtant  uses  of  the  field  demon- 
stration is  in  diiignosing  bro<Ki  di.^eases.  No  amount  of  print<^d  mat- 
ter, ev«»n  with  good  engravings,  can  make  clear  the  difference  l)etween 
brcMxl  (liseast^s.  .\  gcxxl  demonstrator  can  show  his  audience  samples 
of  each  kind  of  diseas«*  antl  point  out  the  peculiarities  of  each.  For 
ras<*s  of  thes<»  diseases  when*  there  are  no  complications,  this  method 
works  very  well,  but  in  cas«»s  romplirateil  by  the  presence  of  other 
organisms,  only  a  mimiseopir  examination  will  prove  effect i\T.  The 
demonstrator  of  brcKxi  dis4*as<*s  should  liave  a  good  microscope  as  his 
most  iiiifK)rtant  t<M)l.  At  the  same  time  the  demonstrator  can  and 
shouM  give  the  lM»ek<»epers  an  outline  of  the  value  of  apiary  insfiiM*- 
tion  work  in  the  contn)!  of  bnMxl  dis4»:is4>s.  It  wouhl  Im*  ^*ell  in  most 
cases  if  the  demonstrator  would  also  |)oint  out  the  fart  that  the  ins|M»c- 
tor  is  the  friend  of  the  lMH*kei*|M»r.  and  that  he  is  willing  and  anxious  to 
help  the  U^ekc'eiMT  to  clean  up  his  ilis4*:iMMl  (*olonies  and  show  him  the 
lH»st  way  of  k(M»ping  clear  of  infection  in  the  future. 

The  demonstrator  can  als4i  make  it  plain  why  insf^ection  work  must 
l>e  thoroughly  done  to  Ih»  of  any  value,  and  why  the  ins|M*ctor  nuist 
thoroughly  disinfert  hims4*lf  and  his  t«H>ls  U^fon*  going  t*)  another 
apiary.  This  la>t  |M)int  is  on<*  whit*li  should  havi*  m(»re  attention  from 
the  fMTson  having  state  ins|MM*tion  work  in  charge. 
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An  important  office  which  field  demonstrations  should  serve  is  that 
of  showing  the  beekeepers  what  kind  of  assistance  the  Extension 
Department  of  their  State  College  can  render  them.  The  extension 
work  in  bee  culture  is  somewhat  new  for  most  of  the  states,  so  that  the 
beekeepers  have  not  yet  learned  to  look  to  the  Extension  Service  for 
help  along  this  line.  This  makes  it  important,  I  think,  that  the  ex- 
tension specialist  make  the  field  demonstration  an  important  part  of 
his  work,  especially  during  the  summer. 

In  our  fight  to  eliminate  poor  equipment,  especially  the  old  box  hive, 
the  field  demonstration  has  one  of  its  greatest  values.  The  specialist 
can  easily  show  why  beekeeping  under  such  conditions  is  unprofitable; 
how  inspection  of  bees  in  box  hives  is  impossible  and  that  disease  will 
run  riot  unchecked;  how  the  hives  cannot  be  manipulated  to  secure  the 
highest  production  of  honey;  and  how  swarm  control  methods  can- 
not be  used  successfully,  consequently,  colonies  often  swarm  them- 
selves to  death. 

For  these  reasons  I  believe  the  field  demonstration  as  a  means  for 
extension  work  in  bee  culture  has  a  great  future,  and  that  its  possibil- 
ities have,  as  yet,  been  but  lightly  touched. 


WESTERN  TWIG  PRUNERS 

By  Frank  B.  Herbert,  Scientific  Aasiaianiy^  Los  GatoSy  Calif. 

There  are  several  beetles  in  the  West  which  prune  twigs  and  small 
branches  from  a  number  of  trees.  Apparently  all  are  native  species, 
but  work  upon  exotic  as  well  as  indigenous  plants.  They  bore  into 
twigs,  varying  from  one-eighth  to  a  quarter  inch  or  more  in  diameter, 
often  entering  where  two  branches  fork  and  following  down  the  center 
for  a  short  distance.  This  weakens  the  twigs,  generally  causing  them 
to  break  down  from  their  own  weight  or  during  a  windstorm.  The 
small  branches  usually  die  back  beyond  the  point  of  attack,  offering 
excellent  entrances  for  fungi  and  other  insects. 

This  peculiar  habit  is  not  for  the  purpose  of  forming  a  brood  gallery 
nor  a  breeding  place  in  any  sense,  but  seems  to  be  done  in  order  to 
obtain  food,  particularly  when  a  considerable  lapse  of  time  occurs 
between  emergence  and  egg  laying. 

Single  individuals  only  are  found  in  each  burrow.  These  remain 
but  a  short  time  and  then  abandon  them,  presumablj^  to  mate  and  lay 
their  eggs. 

Polycaon  conferius  Leconte  (family  Bostrichidae),  often  called  the 
olive  twig  borer,  is  the  one  most  commonly  met  with.     It  is  a  rather 

^  Branch  of  Forest  Entomology,  Bureau  of  Entomology,  U.  S.  DepartmeDt  of 
Agriculture. 
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nlrnder  brown  \yoct\e  al>out  one-half  an  inch  lonjc,  occurring  in  Cali- 
fornia and  On'gon.  It  usually  lK)n*8  in  at  the  forks  of  two  small 
branches,  entering  for  a  quarter  inch  or  more  and  throwing  out  con- 
siderable frass  U^hind  it.  Young  trees  are  occasionally  quite  s<»riously 
damaged  by  th(»  attack  of  the  U^etle. 

The  following  is  a  list  of  the  plants  from  which  the  twigs  are  pnmed 
by  this  sjK^cies:  almond,  apple,  apricot,  avocado,  birch.  cherr>*.  cur- 
rant. Knglish  elm,  Eugenia  mifrtifolia,  fig.  grape,  live  oak,  olive,  orange, 
fM'aeh.  jM»ar.  prune,  and  the  strawl)err>'  tr<»e  (Arbutuit  unedo). 

The  lH»<»tle  dcK»s  not  breed  in  many  of  th<*se  trees,  however.  Its 
eggs  are  laid  in  the  dea<l  wo<m1  of  acacia,  almond,  apple.  Oregon  and 
silver  nuiple.  nuinzanita.  live  oak,  tan  bark  oak  and  rose.  The  lar- 
va»  mine  in  the  na\y-  and  heart wo<h1  of  these  tre<»s  for  a  year  or  possibly 
more  and  fuially  emergi*  in  the  early  summer  as  U^etles  to  perhaps  prune 
a  few  twigs  lM»fon»  pnNlucing  their  pn)geny.  Probably  only  a  very 
small  iMTn'ntagf*  of  the  emerging  lM»<»tles  ever  assume  the  habit  of 
attacking  the  small  branches. 

Then'  an»  no  practical  meth(Mls  of  control  for  the  bet*tles  entering 
the  twigs.  Part  of  the  injury  might  i>ossibly  lie  prevented  by  the 
application  of  n»p<»llent  or  |M>ison  sprays,  but  the  tnmble  seldom  l)e- 
comes  s4Tious  enough  to  warrant  their  \\m\  Hand  picking  may  he 
n*s<irted  to.  but  thi*  beetle  has  pn>lmbly  aln^atiy  almnchmeil  the  branch 
when  its  condition  lN*comes  noticeable,  or  elst*  most  of  the  damage  han 
\hh'u  done  when  the  In^etle  is  found.  The  most  satisfactory*  (H)ntn)l 
measures  an*  to  destroy  all  f>ossible  bn^Mling  plact»s  during  the  winter 
or  <*arly  spring  by  burning  all  dead  logs  anci  stum|)s  of  the  host  plants. 

Pnhjaum  stout n  I^»conte.  a  larger,  black  species,  is  also  n'porte<l  to 
pnuM'  twigs  in  the  mmiv  manner,  but  has  not  lK»<»n  olwH»rved  to  do  so  by 
the  writer.  It  bn»eds  in  <  *alifornia  laun*l.  c^mst  live  oak,  madmne  and 
nianz:inita.  and  attacks  the  branches  of  almond  and  Eucalyf'tu9 
gittbuluH.     This  s|M»cie*<  occurs  throitghout  ( *alifornia. 

AfHitr  punctifHfiruH  (I^^conte)  (family  Bostrichidip),  calleil  the 
western  twig-lK)n'r.  burniws  into  th<»  twigs  of  different  orchanl  treet^, 
particularly  apricot,  much  in  the  same  way  that  Polycaon  confrrtwi 
diM^M.  It  is  a  dark  bn>wn  U't'tle.  aUnit  onc^half  an  inch  long  and 
differs  fn»m  the  latter  in  having  its  heati  well  under  the  thorax,  which 
U'ap<  pn>minent  t<M>th-like  pnMt»sws.  The  western  twig-lK>n»r  (M'cun* 
throughout  the  Pacific  southwest.  Mescjuit  ap|M*ars  to  l>e  its  natixt* 
host  plant,  but  it  has  also  \hhh\  briMl  fnmi  the  wcmxI  of  apricot,  fig. 
gra|M\  fM'ar  and  oninge. 

PhUtfosmuit  cuprrnxt  Hopkins  and  /*.  cnMntus  L4H*onte  are  bark- 
lM>t*tl«*s  U*longing  to  the  family  Ipitia*.  which  also  luive  the  abnonnal 
habit  of  pruning  small  twign.     These  resemble  each  other  a  gn*at  deal 
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and  are  small,  stout,  cylindrical,  brownish  black  beetles,  about  three 
millimeters,  or  an  eighth  of  an  inch  long.  The  habits  of  the  two 
species  are  very  similar,  so  they  are  discussed  together.  Both  are 
native  to  California.  Dr.  Hopkins,  in  an  article  in  1903,  mentioned 
the  fact  that  the  former  was  a  twig  pruner.  The  writer  has  discovered 
that  P.  cristaius  is  also  responsible  for  part  of  the  injury. 

Both  breed  in  a  number  of  cypresses  and  cypress-like  trees,  and  may 
even  be  found  working  together  in  the  same  tree.  They  attack  in 
numbers  and  excavate  galleries  several  inches  long  under  the  bark, 
parallel  to  the  grain  of  the  wood,  and  lay  their  eggs  in  small  niches  on 
each  side  of  the  galleries.  Upon  hatching,  the  larvae  mine  away  from 
the  galleries  in  the  cambium  and  thus  girdle  the  trees,  transforming  to 
beetles  at  the  ends  of  the  mines,  P.  cupressi  pupating  under  the  bark 
and  P.  cristatus  a  short  distance  in  the  wood. 

Under  certain  conditions,  part  of  the  emerging  young  beetles  attack 
small  branches  about  one-eighth  inch  in  diameter,  entering  through 
the  bark  and  mining  down  the  centers  of  the  twigs,  leaving  nothing 
but  thin  exoskeletons  of  bark  to  support  the  tips.  Consequently, 
many  twigs  break  down  from  their  own  weight.  The  beetles  may  do 
this  in  order  to  obtain  food  or  to  await  the  coming  of  their  team- 
mates in  order  to  make  a  concentrated  attack  on  the  next  tree.  Beetles 
are  very  seldom  found  dead  in  a  twig  burrow,  which  fact  helps  to  sub- 
stantiate the  theory  that  the  beetles  leave  them  to  make  brood  gal- 
leries and  rear  young  elsewhere.  One  female  removed  from  a  food 
burrow  and  placed  in  a  cage  with  a  section  of  cypress,  proceeded  to 
make  a  short  galler>^  under  the  bark  and  lay  eggs  therein.  They  were 
apparently  infertile,  for  none  hatched,  on  account  of  the  male  placed 
in  the  cage  having  failed  to  find  the  gallery  of  its  mate. 

Both  sexes  have  been  found  in  the  twigs,  but  always  only  one  beetle 
to  a  gallery.  They  have  been  captured  in  the  following  months: 
March,  June,  July,  August,  October,  November  and  December. 
Upon  careful  search,  however,  they  probably  could  be  found  during 
the  other  months  as  well.  Most  of  this  work  is  done  in  the  spring  and 
fall,  while  a  majority  of  the  injured  twigs  drop  from  the  trees  during  the 
first  heavy  windstorms  of  the  fall.  Part  of  the  injuries  to  the  trees 
heal  over  after  being  abandoned,  but  usually  a  distinct  swelling  or 
elbow  remains  at  the  point  of  attack. 

To  indicate  the  number  of  twigs  which  are  often  pruned  from  a  single 
tree,  the  writer  raked  together  those  under  an  ordinary  sized  monterey 
cypress  and  thus  obtained  a  pile  two  and  one-half  feet  high  and  nearly 
as  wide,  and  still  many  more  remained  on  the  tree,  giving  it  a  very 
dilapidated  appearance. 

Phloeosinus  twig  work  has  been  noted  on  the  following  cypresses: — 
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niont<»r<»y  (Cuprenswt  macrocarpa),  arizona  (C.  arizonica),  fi^adalupe 
{(\  guadalupewtin),  macnab  (C\  macnabiana) ^  funeral  (C.  funebris)^ 
itnliaii  ((\  itempervirens) ,  lawHon  (ChamaecyparU  lawsoniana)^  hinoki 
(f*/i.  obtuita),  and  arlwr  vitae  {Thuya  orienialis),  f^iant  arbor  vitae 
(Thuya  pUcata),  and  inren»o  cedar  (Lihacedrus  decurrens). 

The  lHH»tleH  may  bt»  l)e8t  controlled  by  burning  up  the  infested  treeu, 
l>ost!*  or  \x)loH  in  which  they  are  breeding,  or  by  removing  the  bark  when 
they  rtn»  in  the  younger  stages,  killing  them  by  exposure.  This  will 
re<iu<*e  the  numl)ers  liable  to  enter  the  twigs. 

The  injured  twigs  may  Ix^  trimmed  from  the  trees,  making  them  more 
pres<»ntable.  Poison  or  repellent  sprays  have  never  been  used,  but 
may  Im»  of  value  in  pn»venting  the  twig  injury. 

Thre4»  sfx^cimens  of  a  scol>'1i<I  bark-l)eetle  were  discovered  by  the 
writer  in  bmken  twigs  of  ash  (Fraxinwt  spp.)  on  the  Stanford  Univer- 
sity campus  in  May,  1019.  Many  other  twigs  were  broken  down  and 
wilted,  showing  the  n*sults  of  their  work.  Later,  upon  a  closer  exam* 
ination  of  the  ash  tn^^s  in  this  locality,  a  great  many  of  the  twigs  were 
discov<»n»d  to  have  lKH»n  entennl,  while  only  a  small  percentage  had 
Imnmi  broken  down.  The  entrance's  wen»  fouml  mostly  at  a  bud  or  the 
axil  of  a  twig,  with  the  burrows  spiralling  down  the  twig  under  the 
bark  for  a  (|uarter  inch  or  more. 

The  ol<l  bnKxl  galleries  of  these  Uvtles  were  found  in  the  dead  tope 
of  thnN»  nearby  ash  tr<H»s  which  ha<l  been  killed  apparently  by  this 
s|M»ries.  The  pan^nt  galleries  were  under  the  bark,  extending  trans- 
vt»n«4»  to  the  limb,  while  the  larvse  which  hatched  from  the  eggs  laid  in 
ni<*hes  on  the  sid(^  of  the  galleries,  mine<l  parallel  to  .the  grain  of  the 
wcMxi.  All  the  liml>s  had  Ihh^u  abandoned,  but  a  dead  l)eetle  was  found 
in  a  pupal  (*t*ll,  which  prove<l  to  in*  identical  with  those*  in  the  twigs. 

r|M)n  forwarding  a  specimen  of  the  lHM»tle  to  Dr.  Hopkins  at  Wash- 
ington. D.  (\.  he  pronounced  it  as  apfmn^ntly  an  undi^scribed  species 
of  Li'iHrisinun  near  acuUatus  Say.  He  also  statinl  that  an  allied 
s(MM*irs.  L.fmxini,  had  U^en  n*port(Hl  to  Im*  injurious  to  twigs  in  Kurope, 
but  that  \w  lH»lieve<l  no  such  injur>'  had  l)een  reported  in  America. 

.Vmong  other  twig  pniners  may  1m>  mentione<l  AqtHu*  QngtUcu$ 
Horn,  the  Hat-headed  oak  twig  ginller.  the  larva  of  which  in  making 
it.<  spiral  mines  under  the  bark  of  varioa«(  oak  twigs,  which  it  kills, 
o(M*asionally  go4*s  de4*p  enough  into  th<*  wimnI  to  so  weaken  the  branch 
that  it  is  broken  off  by  the  wind.  Two  uni<l<*ntified  cerambycid 
larva*  al^M>  work  upon  largi*r  twigs  of  oak  and  sometimes  cause  the  same 
injury.  No  work  res4*mbling  that  of  the  eastern  hickor>'  girdler, 
{Onndert'M  cingulata  Say),  has  lKH»n  olwervi*<l  in  the  West. 

\  Pntcerdings  to  br  cofUinurd  in  the  next  i^ue) 
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SOME  RESULTS  WITH  NICOTINE  AND  NICOTINE  COMBINA- 
TIONS IN  EXPERIMENTS  ON  THE  CONTROL  OF 
LASPEYRESIA  MOLESTA  BUSCK' 

By  Louis  A.  Stearns,  Associate  ErUomologistf  Virginia  State  Crop  Pest  Commission 

Judging  from  the  published  results  of  limited  experimental  work  of 
both  field  and  laboratory  character,  uncertain  success  has  accompanied 
endeavors  to  control  the  oriental  fruit  moth  as  a  pest  of  peaches.  It 
would  seem  that  the  vulnerable  point  in  the  life-history  of  the  insect,  as 
well  as  the  insecticide  most  effective  in  combating  it,  are  yet  to  be 
determined.  The  writer,  in  common  with  others  engaged  in  a  close 
study  of  the  moth,  discovered,  early,  that  applications  of  arsenical 
sprays  to  the  fruit,  foliage  and  twigs  of  infested  peach  trees,  although  of 
some  occasional  benefit  to  the  sprayed  trees,  in  most  instances  were 
apparently  of  negligible  value,  since  the  larvae  feed  largely  within  the 
twigs  and  fruit.  At  first,  it  appeared,  also,  that  applications  of  40  per 
cent  nicotine  sulphate,  either  alone  as  an  ovicide  or  in  combination 
with  an  arsenical  near  hatching  time,  failed  to  materially  control  the 
insect. 

However,  it  has  been  encouraging  to  note  that  in  the  young,  well- 
cared-for  commercial  orchards  of  extreme  northern  Virginia  the  moth 
was  absent.  The  Virginia  infestation  is  primarily  an  area  of  small  and 
scattered  home-garden  plantings.  Commonly  one  third  of  the  twigs 
of  such  trees  are  tunneled  out  and  killed  by  the  larvae  of  this  peach  pest, 
and  an  equally  high  percentage  of  the  fruit  is  usually  *' wormy." 
Although  the  few  commercial  plantings,  cultivated,  pruned  and  sprayed 
in  conformity  with  the  best  orchard  practices,  are  in  close  proximity  to 
these  heavy  infestations,  the  moth  has  been  unable,  apparently,  to 
establish  itself. 

In  view  of  the  seeming  discrepancy  between  experimentation  and 
local  field  observations,  experiments  were  conducted  in  1919  with  the 
intent  of  ascertaining  accurately  the  toxic  value  of  several  insecticides, 
both  alone  and  in  combination,  in  detailed  laboratory  tests  with  indi- 
vidual eggs  and  just-hatched  larvae  of  the  moth,  and  in  limited  field 
tests  with  single  infested  peach  trees. 

The  results  of  the  previous  season ^s  investigation,  which  had  pointed 
to  the  likelihood  of  controlling  the  moth  most  successfully  in  its  egg 
stage,  had  emphasized  also,  in  view  of  the  egg-laying  habits  of  the  insect 
(deposition  on  under  surface  of  leaves),  the  necessity  of  increasing  the 
spreading  and  sticking  possibilities  of  whatever  insecticides  employed, 

^  The  investigation  of  which  these  results  are  a  part  is  discussed  in  detail  in  the 
Quarterly  Bulletin,  Virginia  State  Crop  Pest  Commission,  April,  1920. 
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by  their  combination  with  some  material  possewing  these  specific 
characterifttint.  Sea  moss  solution  (prepared  by  boiling  4  pounds  of 
"  Irif^h  **  rock  moss  for  one  hour,  straining  and  diluting  to  50  gallons  of 
water)  and  a  casein-lime  mixture  (proportions  1  part  casein  to  3  parts 
hydrated  lime;  rate  1  pound  to  50  gallons  of  water)  fulfilled  best  these 
n*c|uirements.  Microscopic  examinations  have  shown  that,  in  in* 
stances  where  the  insecticide  had  failed  to  kill  an  egg,  and  the  young 
larva  ha<l  succeeded  in  projecting  the  head  partly  through  the  forty- 
five  degree  angled  aperture  which  is  made,  the  thin  flakey  film  of  sea 
moM*  Her\'ed  often  as  a  barrier  to  halt  the  normal  hatching  process  at 
thiit  point.  The  inexpensiveness  of  this  material  repays  largely  the 
time  and  lal>or  involved  in  its  preparation.  Applications  of  calcium- 
caM>inate  resultecl  in  a  uniform  conspicuous  coating  of  the  foliage, 
which,  in  field  tests,  persistecl  for  a  number  of  weeks  despite  heavy 
rainH. 

Laboratory  Tests 

The  method  of  procedun'  included  the  confining  of  moths  in  ten-inch 
hnH'ding  cag<*s  (double  height)  in  the  box  bases  of  which  one-year-old 
fN^ach  Htock  had  Ix^en  plantcnl.  Life-histor>'  studies  in  1918  had  shown 
that  a  high  fXTcentagi*  of  infertile  eggs  were  deposited,  due  undoubtedly 
to  lalM>rator>'  conditions  of  confinement.  The  eggs  deposited  upon  the 
foliagi*  of  these  trees  were,  therefore,  gi\Tn  a  careful  examination  with  a 
hand  lens.  Thus  only  those  eggs  which  presente<l  a  well-rounded  nor- 
mal apiM»aranc<»  and  were  apparently  viable  entered  into  the  experi- 
ments. In  applications,  which  were  made  with  an  atomiser,  care  was 
taken  to  hold  the  atomizer  in  such  a  |)osition  that  only  the  spray 
mi^t  floated  over  the  foliage.  T^'enty-one  experiments,  comprising 
twenty-four  tests  with  eight  insecticides,  in  which  a  total  of  2.877 
eggs  were  studied  indivi<lually  under  a  binocular  microscope,  were 
con<lurte<l  at  the  I/H*sl)urg  Field  I^lM)rator>'.  Following  applications, 
each  egg  was  examined  daily  to  oliwrve  the  effect  of  the  sprays  and  to 
MTiin*  accurate  hatching  n»conls. 

The  H'sults  with  ni(*otine  in  these  experiments  seem  a  further  contri- 
bution to  our  knowledge  of  the  usefulness  of  this  material,  and  as  such 
dejMTve  s(MM*ial  notict\  In  view  of  oliscTvations  made  in  experiments 
of  the  pn*nMiing  year,  the  efficiency  of  the  nic*otine-arsenical  combina- 
tion*<  in  Table  I  has  \tpvn  computed  by  comparing  the  total  numlier 
of  <*gKs  not  hatching  and  larva*  dead  30  hours  after  hatching,  with  the 
total  nunilHT  of  eggs  eniployetl.  The  i^envntagi*  of  kill  for  all  these 
combinations  in  which  nicotine  sulphate  i4()  |x*r  cvnt)  occurs  as  a  toxic 
ronMitu«*nt  may  Ih»  computed  as  79.f>9.  The  n'sults  with  nicx>tine 
sulphate  (40  p<T  cent)  and  m*a  moss  stand  alone.  95.40  p(*r  cent  of  the 


366 


JOURNAL  OF  ECONOMIC  ENTOMOLOGY 


(Vol.  13 


eggs  failing  to  hatch.  The  data  of  these  tests  showed,  in  addition,  that 
the  efl5ciency  of  all  insecticides  varied  directly  with  the  time  following 
deposition  at  which  the  application  was  made.  Records  indicate  an 
even  gradation  from  87.95  per  cent  failing  to  hatch  with  application 
on  the  day  of  deposition  to  55.78  per  cent  failing  to  hatch  with  applica- 
tion just  prior  to  hatching. 

Table  I. — RKflULTH  with  Nicotine  and  Nicotine  Combinations  in  Laboratort  Tbbts  with 
Selected  Eggs  and  Just-Hatched  Larv.g  or  Laspeyresia  molesta  Bitsck.  Lebsbuxo, 
Virginia,   1919 


Formula 

ToUl 

number 

ofewss 

employed 

Total  number 

Percent 

Insecticide 

(and  in  arsenical  combinations) 

larvs  dead  36  hours  after 

hatching 

1     ArsMiAte  of  lime   Dowder           

J-50 

1-800 

4-50 

44 

44 

Nicotine  sulpliate  (40%) 

100.00 

2     Nicotine  aulnhate  (40*?  )                 .... 

1-800 
4-50 

587 

560 

Ses  moss                    

95.40 

3.  Arsenate  of  lead,  paste 

Nicotine  aulnhate  (40'/^ )                .... 

2-50 

1^800 

1-50 

353 

296 

83  85 

Calcium  (3),  casein  (1) 

4.  Arsenate  of  lime,  powder 

Self-boiled  lime  sulphur 

Nicotine  sulnhate  (40*^r) 

8-8-50 

1-800 

4-50 

62 

41 

66.12 

5    Nicotine  sulnhate  (40''^ )              

1-800 
1-50 
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53  08 

A  study  of  selected  unsprayed  ckks  «w*  check  showed  that  only  S.9  per  cent  failed  to  hatch. 


Tests  with  Six(iLE  Caged  Peach  Trees  ix  ax  Orchard 

Equally  encouraging  results  have  })een  obtained  in  limited  field 
tests,  in  which  applications  were  made  to  two-year-old  infested  peach 
trees  enclosed  in  cages.  Thc^se  trees,  from  three  to  four  feet  in  height, 
had  been  pruned  back  well,  n^sulting  in  an  abundance  of  growth  and 
foliage,  which  proved  an  attractive  feeding-ground  for  the  first  brood 
larvae  of  the  moth.  On  June  23,  after  cessation  of  feeding  by  second 
brood  larvae,  a  count  was  taken  of  the  total  number  of  twigs  per  tree, 
also  the  total  number  of  injured  twigs  per  tree.  The  percentage  of  in- 
jury based  on  these  counts  is  given  in  Table  II.  28.34,  the  average 
per  cent  of  injury  for  the  entire  plot  corresponds  very  nearly  with  the 
amount  of  injury  usually  found  in  infested  peach  trees  throughout  the 
infested  area  of  northern  Virginia.  On  June  14,  while  egg-laying  was 
in  progress,  applications  were  made  of  several  insecticides,  the  results 
with  nicotine  and  nicotine  combinations  only  being  included   here. 


AufoiKt,  *20| 
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On  July  30.  after  cessation  of  feeding  by  third  brood  Iarva»,  percentaj^es 
of  injun-  were  ascertained  a^ain  by  count  of  infested  twigs,  the  average 
iH'ing  13.38. 

Tlie  rechictions  in  the  amount  of  injur>'  reconled  range  from  13.34 
to  44.44  jM»r  cent;  the  average  rechiction  for  the  entire  plot  was  14.96 
fxT  cent .  Tlie  average  piTcentage  efficiency  for  these  insecticides  may 
Ih»  computed  as  73.3.  Nicotine  sulphate  (40  ptT  cent)  and  sea  moss, 
ars4'nate  of  lime,  powder.  s<»lf-l)oiled  lime  sulphur,  nicotine  sulphate 
(40  (NT  cent)  an<l  s<'a  moss,  as  two  individual  combinations  show  each 
an  «»fficiency  of  80.0  per  cent. 


T411LK  II  — RucLTi  WITH  NirortMc  and  NicxyrtwB  CoMBiNATioMii  IN  Field  Tb*!*  vmi  Simols 

('««.KI>  l'K4(  N  TrKK*  IwrKitTCO  BX  I.AHrBTRBAl*  MOLKJrTA  BmCK.  V|BMN4.  VlBOIMU,  Itfl9 
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t'nrhi 
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Statkmknt  of  lU^rLTs 

Nicotine  sulphate  (40  |M*r  cvnt)  diluted  1  part  to  800  parts  of  water 
employtMi  either  alone  i\s  an  ovicide  or  in  <*ombination  with  an  arw^nical 
in  applications  near  hatching  time  has.  in  detaiUnl  IalK>rator>'  t4*sts  and 
in  limited  field  tests  with  single  infested  cage<l  peach  tnnnt,  nniulted  in  a 
mon*  tlian  thn»<»-fourths  control  of  IjOttptyrr^ia  moleitta  Busok.  Tbew 
i*nc<iuragiiig  n^sults  an*  yet  to  U»  confirmed  by  ex|M»riments  on  an  or^ 
chart  I  scale. 

Life-history  studies  show  that  in  nortlM*rn  Virginia  the  hcavient 
de^Misit.**  of  eggs  an*  pn*s«*nt  on  the  foliage  aUiut  May  17.  Juih'  21,  July 
2^)  an<l  .Vugust  28.  I»cal  applications  of  ni<*otine  sulphate  to  lie  most 
effective  should  \n*  made  on  or  near  tbesi*  dates. 
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AN  INTERESTING  CASE  OF  MILK  CONTAMINATION^ 

C.    S.    Spooner 

The  article  by  Prof.  W.  A.  Riley,  *18,  on  the  presence  of  dipterous 
puparia  in  certified  milk,  recalls  an  instance  of  the  occurrence  of  a 
dipteron  in  milk  which  came  to  my  attention  in  Georgia  while  employed 
by  the  Georgia  State  Board  of  Entomology. 

In  January  of  1914,  a  sample  of  milk  was  sent  to  the  office  of  the 
state  entomologist  containing  dipterous  larvae  and  puparia.  The 
material  was  turned  over  to  me  for  rearing.  The  second  day  after 
receipt,  adults  emerged.  They  proved  to  be  a  species  belonging  to  the 
family  Phoridae. 

The  milk  was  still  sweet  when  received  and,  as  the  adult  flies  emerged 
in  so  short  a  time,  it  is  doubtful  if  the  flies  oviposited  in  the  milk.  A 
considerable  quantity  of  dirt  was  present  in  the  milk  and  it  is  probable 
that  the  larvae  entered  along  with  the  dirt  and  that  the  occurrence  was 
accidental.  They  were  able  to  obtain  the  necessary  subsistence. from 
the  milk  however,  and  all  the  larva  present  formed  puparia  and  eventu- 
ally emerged.  Unfortunately  the  source  of  the  milk  was  never  in- 
vestigated. 

Material  was  sent  to  Mr.  J.  R.  Malloch  of  the  Illinois  State  Natural 
History  Survey,  to  whom  the  writer  is  indebted  for  the  determination. 
The  species  was  Aphiochaeta  scalaris  Tw.  Mr.  Malloch  further  stated 
that  Aphiochaeta  ferruginea  Brunetti  is  a  synonym  of  the  above  species. 

Malloch,  '13,  states  that  the  larvae  have  been  recorded  as  attacking 
onions  in  the  West  Indies,  living  on  decayed  insects  in  Brazil  and 
parasitizing  Hyphantria  cunea  in  Florida.  Brunetti,  '12,  under  the 
name  Aphiochaeta  ferruginea ^  states  that  the  larvae  are  known  to  cause 
myiasis  of  the  intestine  in  man  and  that  it  is  able  to  complete  its  life 
cycle  in  the  intestine. 

Brues,  'lob,  describes  his  experience  in  rearing  the  species  from  skin 
scraped  from  the  back  of  a  Negro  who  was  suffering  from  a  skin  disease 
known  as  caraate.  This  author  has  no  proof  that  it  is  the  causal 
organism  or  even  a  normal  secondary  parasite.  Mr.  Brues  cites 
Heuser,  '10,  who  bred  the  species  from  larvae  which  had  been  removed 
from  an  Indian's  foot. 

Perhaps  an  added  proof  of  the  synonymity  of  Aphiochaeta  scalaris 
and  A.  ferruginea  is  the  fact  that  Brues,  '15b,  under  his  description  of 
A.  ferrugineay  refers  to  a  figure  in  the  report  proper  (Brues,  '15a)  and 
that  this  figure  is  labelled  A.  scalaris! 

1  Contributions  from  the  Entomological  Laboratories  of  the  University  of  lUinois, 
^o.  61. 
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From  the  above  citations  it  will  be  fleen  that  the  species  has  a  very 
wide  (liHtribution  and  a  remarkable  diversity  of  larval  habitat.  The 
presence  of  this  insect  in  milk  su^Rests  a  possible  method  of  its  reaching 
the  human  intestine.  Its  occurrence  in  this  country  offers  another 
reason,  if  such  l>e  needed,  for  safeguarding  our  milk  supply. 
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THE  OCCURRENCE  OF  THE  CHINCH-BUG  (BUSSUS 
LEUCOPTEROUS)  IN  EASTERN  MASSACHUSETTS 

By  (iCo.  W.  Barber,  f '.  S.  Bureau  of  Enlomohgy 

Th(*  Chinch-hug  is  w}  little  thought  of  as  a  serious  pest  in  New  Eng- 
Innd  that  an  account  of  its  destnictive  occurrenci*  in  that  section  inay 
not  Im»  without  inten*st. 

On  August  12,  1919,  the  writerV  attention  wa.**  first  directed  to  the 
occurn»nc<»  of  this  insi»ct  in  Massachusetts.  A  visit  was  made  to  the 
Frick  estate  in  B<»verly,  wher<»  the  insect  had  first  l>een  discoverwl. 

Thf*  Frick  estate  adjoins  the  s(»a  and  (contains  small  natural  wooded 
areas.  «lens4»  fcroupin^s  of  shnil>s  an<l  flowers,  and  lawns  extending  over 
a  considerable  area.  It  was  found  tluit  the  U^autiful  lawn  of  the  instate 
had  lK»en  entirely  <lestn)yed  over  an  extent  of  several  acn»»  by  the  innect 
which  was  then  presi*nt  in  fcn*at  numlM*rs  as  adults  and  nymplw  of  all 
stajccs.  The  lawn  had  U't^n  <t)mposed  princi|)ally  of  blue  grass,  and 
thi>  apiM^ariMl  to  Ih»  the  principal  foo<l  of  the  inw^ct,  clover.  wee<ls.  and 
the  coars«»r  icrass4»s  Inking  for  the  gn*ater  jmrt  untouched  and  the  only 
green  vt*getation  rt*maining. 

Adults  wen*  aln^ady  s4H*king  winter  quarters  and  were  found  in  the 
colh'cted  leaves  protectin(c  the  n>ots  of  shniblH»ry.  and  in  the  leaf  mold 
in  t  he  w(NMled  an»as.  The  ins(*ct  was  generally  very  numerous  through- 
out  the  estate  even  on  buildings  and  fen(*t*s.  in  s<mie  etimers  of  the 
latter  U'ing  upwar<is  of  an  inch  d<*«*p.  A  few  were  found  in  adjoining 
estates  but  the  infestation  s<H*nied  t4i  In*  almost  wholly  eonfineil  to  the 
Frick  estat«».  A  U»ss  sitious  inf<*station  was  fount!  on  the  Tucker  estate 
in  MaiM-hester.  S4>iiie  tw<»  miles  distant.  Hen»  the  insect  had  iWtroyed 
small  areas  of  the  lawn  which  ap|M*anMi  lis  bn»wn  s|)ots  a  few  feet  in 
diaiiM*trr.     Till'  iii.»M»ct  was  not  fouiul  lM»twci»n  thes4»  twoi^stati's. 

It  has  lNH*n  M]gg«*sted  that  sh«H*p  manun*  pnn'ured  from  an  unknowo 
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source  in  the  West  and  which  was  used  extensively  on  the  lawns  of 
these  estates  may  have  been  the  means  of  introducing  the  insect. 

It  is  more  probable,  however,  that  the  destructive  infestation  was 
due  to  the  insect  hibernating  in  large  numbers  during  the  winter  of 
1918-19  which  was  very  mild  in  this  section,  whereas  in  the  normal 
more  severe  winter  very  few  survive. 

On  January  7,  1920,  the  lawn  of  the  Frick  estate  had  been  burned 
and  plowed  and  put  in  condition  for  spring  planting,  all  leaves  and 
debris  about  shrubs  and  in  the  wooded  areas  had  been  collected  and 
burned  and  replaced  by  uninfested  material.  The  adults  were,  how- 
ever, hibernating  in  considerable  numbers  in  the  roots  of  certain  clump 
grasses,  but  it  is  doubtful  if  these  will  give  sufficient  protection  for  the 
insect  to  survive  in  numbers  great  enough  to  become  injurious  next 
season. 


Scientific  Notes 


Hessian  Fly  and  History.  The  Billop  house  at  Tottenville,  Staten  Island,  one 
time  the  headquarters  of  General  Howe,  who  gained  an  undesirable  notoriety  aa 
commander  of  the  Hessians,  is  being  fitted  up  with  machinery  for  the  manufacture 
of  insecticides,  we  are  informed  by  Mr.  M.  T.  Smulyan.  The  Hessians  are  suppoeed 
to  have  been  the  unintentional  introducers  of  the  Hessian  fly  and  it  is  certainly  a  most 
interesting  coincidence  that  the  headquarters  of  their  commander  should  at  this  late 
date  be  transformed  into  an  insecticide  plant. 

New  Gipsy  Moth  Colonies.  Two  new  gipsy  moth  colonies  outside  the  known 
infested  area,  were  reported  during  the  month  of  July,  one  at  Somerville,  N.  J.,  by 
Mr.  Harry  B.  Weiss,  State  Inspector,  and  the  other  at  Brooklyn,  N.  Y.,  by  Mr. 
George  G.  Atwood,  of  the  Department  of  Farms  and  Markets,  Albany,  N.  Y. 

The  caterpillars  were  nearly  full  grown  at  the  time  the  reports  were  received  by 
the  Bureau  of  Entomology,  but  scouts  have  been  detailed  to  examine  the  territory 
to  determine  the  extent  of  the  infestation,  after  which  control  measiu'es  will  be  put 
in  force.  A.  F.  B. 

A  European  Pest  Foimd  in  Massachusetts.  The  Satin  Moth  {StUpnotia  scUicis 
Linn.),  has  recently  been  found  in  Medford,  Mass.  This  insect  is  closely  related  to 
the  gipsy  moth  and  the  brown-tail  moth.  The  larvae  feed  on  i)oplar,  willow  and  other 
trees.  In  the  area  where  the  worst  infestation  was  found,  some  poplar  trees  were  de- 
foliated and  others  were  partially  stripped.  The  insect  was  not  discovered  until  the 
larva?  were  nearly  full  grown,  and  it  was  too  late  to  spray  effectively.  Large  numbers 
of  the  caterpillars  and  pupae  have  been  crushed  and  egg  clusters  treated  with  creosote, 
so  that  the  infestation  at  this  point  ha.s  been  materially  reduced. 

The  work  has  been  carried  on  in  the  area  controlled  by  the  Metropolitan  Park  under 
the  direction  of  Mr.  A.  N.  Habberley,  Superintendent  of  the  Middlesex  P^ells  Reserva- 
tion, and  adjoining  property  has  been  treated  by  agents  of  the  Massachusetts  State 
Forester.  Assistants  of  the  Bureau  of  Entomolog>'  have  conducted  scouting  work  in 
the  vicinity  and  in  the  adjoining  towns,  and  at  present  infestations  have  been  found 
in  twenty-seven  towns.  Observations  on  the  life-history,  habits,  and  information 
concerning  control,  is  being  secured  by  assistants  at  the  Gipsy  Moth  Laboratory, 
Melrose  Highlands,  Mass.  A.  F.  B. 
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."^ri.trite*  Iff  rep'int*.  if  •>r>lere<rl  when  the  mAnu«<'ript  i«  farwanled  or  the  proof  returoed.  wiO  be 
fUinJi-^l  author*  at  the  fill'ivtof  rat«v 
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A  hiillrtin  jiij*t  issued  by  the  National  Ri»i*earch  Council  lintn  more 
than  thrre  hiin<lnMl  hihoratorics  niaintainiMl  hy  induHtrial  cfmrrrnH  in 
Aiiierira.  in  wliirh  fundamental  ?*rientific  r<*s<»arch  is  carriiMl  on.  The 
l)ullt*tin  Kives  a  brief  aeeount  of  the  p(*rs<mnel.  spi^rial  (^luipment  and 
partirular  kin<l  of  reM^arrh  carried  on  in  each  of  the  lalM)ratori<*t«  listed. 
IiKliistrial  res4*ar(*h  lalN)ratories  have  incn^ascMl  notably  in  numlN^r  and 
activity.  lK>th  in  .Vmi^rica  and  (treat  Britain,  since  the  lieinnninicof  the 
War.  lH'caus<»  of  the  less<m  vividly  taught  by  the  war  emergency.  It 
wa?*  only  by  a  swift  development  of  scientific  pn>c<»sses  that  the  Allies 
and  America  were  able  to  put  themselves  in  a  position  first  to  with- 
>»tan<l  and  then  to  win  a  victory  over  (lermany's  science — liackeil  by 
armirs  an<l  submarines.  AikI  it  is  only  by  a  similar  and  further  devel- 
of)mrnt  that  .Vmerica  and  the  Allies  can  win  over  (iennany  in  the 
econ<imic  war-after-t he-war.  now  In^injc  silently  but  vigorously  waginl. 

The  above  applies  to  all  sciences  an<l  in  tliLs  advanc<*  entomology 
niu*»t  take  its  place.  The  pr(*liminary  ste|>s  rec«»ntly  taken  in  n*lation 
to  a  Plant  Protrcticm  Institute  pmmis(*s  much  in  the  way  of  more 
fniitful  investigation  and  mon*  effective  c<M>|it*ration  not  only  among 
entomologists  but  lH*t  wn»n  them  and  thi>se  engagiMi  in  n»late<l  seiencen. 
Then*  is  greater  imnmI  than  «'ver  fc»r  the  highest  tyfie  of  ccMmlinated 
invest igati(»n  and  demonstraticm  if  we  an*  to  mcH*t  in  full  ohligattoM 
laid  ufMin  u**  by  pn*s4*nt  day  conditions. 

Obituary 

WILBIR    KOSS   MrCONXKLL 
The  death  of  l*nrfess4>r  \V.  K.  McConnell.  which  occurn^tl  on  June 
23  last,  at  (  arlisle,  Pennsylvania,  <leprivwl  tin*  Fetleral  Bureau  of  En* 


372  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  {Vcl.  13 

tomology  of  the  services  of  one  of  its  most  brilliant,  able,  and  amiable 
young  entomologists. 

Wilbur  Ross  McConnell  was  born  at  Whitesburg,  Pa.,  in  1881.  The 
basis  of  his  education  was  secured  in  the  pubUc  schools  at  that  place. 
He  graduated  from  the  Pennsylvania  State  Normal  School  at  Indiana, 
in  1900,  and  from  the  Pennsylvania  State  College  in  1906,  with  the 
degree  of  B.  S.  specializing  in  zoology  and  entomology.  Professor 
McConnell  took  a  special  course  in  zoology  at  Cornell  University  in 
1908,  and  received  his  M.  S.  from  Pennsylvania  State  College  in  1910. 

After  matriculation  Professor  McConnell  served  as  Scientific  Assis- 
tant in  the  Division  of  Zoology  of  the  Pennsylvania  State  Department 
of  Agriculture  at  Harrisburg,  Pennsylvania,  where  he  conducted  re- 
searches regarding  the  animal  foods  of  native  reptiles,  and  especially 
the  snakes  and  turtles  of  Pennsylvania.  The  results  of  these  studies 
have  been  published  in  the  bulletin  of  the  State  Division  of  Zoology. 
In  the  fall  of  1907  Professor  McConnell  was  appointed  Assistant  Pro- 
fessor of  Zoology  and  Entomology  at  the  Pennsylvania  State  College, 
and  placed  in  charge  of  the  Department.  His  work  in  this  capacity 
was  very  successful,  as  shown  by  the  character  of  his  graduates,  a  con- 
siderable number  of  whom  are  among  the  most  successful  investigators 
in  Federal  and  State  employ. 

In  1912  Professor  McConnell  was  appointed  Scientific  Assistant  in 
the  Federal  Bureau  of  Entomolog>%  and  assigned  by  the  late  Professor 
Webster  to  the  study  of  the  fall  army  worm  in  the  lower  Mississippi 
Valley.  Shortly  afterward  he  was  placed  in  charge  of  an  entomological 
field  station  at  Greenwood,  Mississippi,  where  he  remained  for  about 
one  year.  While  there  he  conducted  with  marked  ability  investiga- 
tions of  the  parasitic  enemies  of  the  fall  army  worm  and  insects  attack- 
ing the  leguminous  forage  crops.  Professor  McConneirs  work  at 
Greenwood  was  terminated  prematurely  by  an  attack  of  illness,  from 
which  he  never  fully  recovered.  The  summer  of  1914  was  spent  in  the 
investigation  of  the  insect  enemies  of  forage  crops  in  the  southwestern 
states,  and  in  the  fall  of  that  year  he  was  placed  in  charge  of  a  field 
laboratory  at  Hagerstown,  Maryland,  with  the  investigation  of  the 
Hessian  fly  as  his  major  project.  In  this  work  he  made  especial  prog- 
ress in  the  study  of  the  Hynienopterous  parasites  of  the  insect.  These 
studies  were  transferred  to  Carlisle,  in  1917,  where  he  was  deeply  im- 
mersed in  research  when  stricken  by  fatal  illness. 

Professor  McConnell 's  additions  to  our  knowledge  of  the  insect  para- 
sites of  the  Hessian  fly  are  numerous  and  valuable.  Several  sp)ecies 
new  to  science  were  discovered  by  him  and  the  list  of  parasites  of  the 
Hessian  fly  in  America  was  enriched  from  some  half  dozen  or  more  to 
at  least  thirty  species.     Professor  McConnell  had  chosen  as  his  special 
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fiold  the  determination  of  the  effect  of  these  parasites  on  the  abundance 
and  the  p(>rio<lical  outbreaks  of  the  host.  With  this  idea  in  view  he 
ha<l  made  an  exhaustive  study  of  the  factors  bearing  upon  the  rate  of 
multipHcation  of  the  insect,  a  summary  of  which  will  soon  appear  in 
print. 

Professor  McConnell  was  the  possessor  of  a  broad,  thorough  training 
iti  ziK)logy  an<l  general  natural  histor>',  which  |>ermitted  him  to  ap- 
proach his  problems  in  a  big  way.  He  was  an  indefatigable  worker, 
and  most  de<»ply  inten»sted  in  his  work.  This  led  to  the  overdraft  of 
his  n»serve  |K>wers,  aln^ady  reduced  by  previous  illness,  and  there  is  no 
doubt  in  the  minds  of  his  associates  that  his  life  was  sacrificed  to  ento- 
mological n>s<*arch. 

Professor  Mc(  onnell  was  a  memlM»r  of  the  Kntomological  Society  of 
America,  the  American  Association  of  Economic  Kntomolog>',  the 
American  Association  for  the  Advan(*ement  of  Science,  and  the  Ento- 
mological Society  of  Fran<v.  W.   H  W. 


Reviews 

Orthoptera  of  Northeastern  America  with  Especial  Reference  to  the 

Faunas  of  Indiana  and  Florida.     By  W.  S.  Blatchley.     The 

Natun*  Publishing  (\)mpany.  Indianapolis.  784  imges.  246  text 

figun^s  and  7  plates,  with  bibliography.  gl(»ssar>'  and  index.  11K20. 

At  -ttatiMl  hy  th«»  nuthor.  thi»»  JKK>k  liai»  l»wti  prffMinHl  t«>  f(U|>|)ly  the  lonff-felt  nrrtl 
of  .1  tiriKh*  r<>n)prt*hf»fij«ivi*  manuAl  on  iUt*  <  hihoptein  inhabititix  thr  I'nited  Statt*A  rant 
of  tUv  .Mi«w4tw«ippi  UivfT  Ami  ( *ana(la  nu«t  of  th<'  90th  Mcridtaii.  Hithfrt4i  the  utiKimt 
wnrkitiK  in  thtM  fcniup  hru*  (>cH*n  r«mi|M*lk*<l  to  nw>rt  to  a  laritt*  nutiilier  of  ii|MH*tal  |Hib- 
hrntiniifi  -  many  of  thrni  out  of  print  or  diffirult  to  ol>tam— in  «>nlrr  to  fpt  the  de* 
m'npt !•»»•«  to  rnahlr  him  to«i<»trrniiw  thi»  «|M»rii^  he  niay  have  ri»lkNnrd  or  thr  infonnib- 
(mil  \\v  may  havi*  (h^innl  n^fcanlinic  their  hahit«  or  dint nbiit ion.  I>unnK  the  Uat  two 
<l«N'ad«-«.  aj«  a  n^nxiU  of  thf  extrnwivr  in\Ti»ti|pitioa<«  of  Krhn  awl  Hehard.  (^audell, 
.MopM\  I>aviff  ami  other  worker*,  nuw^i  of  the  |in>hlem««  r«nneete«l  with  the  nomen* 
rlatiin*  of  th«*  gnuip  \in\'v  l>een  rleareil  up  and  the  hmiU  of  the  different  iipeeiefi,  with 
(vyk  «*xf*eption<«.  rlt»nrly  deHnetl.  Then*  !«eeni.«  to  J>e  ever>'  rramin  to  Mievr  that  the 
va^t  niajonty.  if  not  aJl.  of  the  Orthoptera  (»f  the  Flajitem  Statm  are  now  known,  and 
one  ran  ttH>n*fon*  heartily  airree  with  the  author  when  he  fitaten  ttiat  he  deems  tiM 
tune  propitiotiit  for  ttn*  ap|iearanre  of  a  work  of  thi<  kin<i. 

'Hte  pri*^>nt  work  i«  anoutgrtiwth  or  e\|Kia«H>nof  theauthitrn't^rlier  work,  "Ortbop* 
tern  of  IndiAiia. '  i«»ue«i  in  IINU.  In  tlie  prr|Miration  of  the  hiM»k  the  author  atatH 
that  he  Uoj^  "evi>r  had  in  mind  the  nre^lfi  of  tlie  t\Ti»  ami  not  th«iM*  of  thr  aperiAliai 
III  (H-thoptf'm.  the  primar>*  otijert  in  view  tifinx  a  Mm|>le  work  which  wiHtkl  enahto 
lMt(iiin«*p»  in  the  1114 »«t  direct  way  |M>Mihle  to  iletermine  the  iicientitic  nainm  and  ar» 
raiisi*  and  rla^iify  the  i  >rth4>ptera  in  their  coll«n-tion«  '  F<ir  thi<  rra^m  key*  **hM«d 
<»ii  (h<*  nion*  nahent  or  easily  reci»iciiiiAhle  rliami*t«*rH  ««e|Miratinc  the  divuMona  t4i  wbioll 
they  iMTtain"  have  iMvn  inaiie  an  ini|»»rtant  feature  of  th**  Ixxkk  In  thr  judaOMttl 
of  th«*  r«*vi**iKer  the  lMM»k  i*  adrnirahly  a«lapt«Ni  for  thi<*  pU|MM*  It  \hiXa  for  tlwftnl 
tinic  at  the  di«|M»%al  «»f  tiKvte  wh4»  are  not  «|H<rtali.<*tj«  in  < >rth4»pteran  taxooouiy  tl^ 
nieaiL**  for  aMx^rtaining  thr  <prciea  of  Orthoptera  with  which  thry  may  happm  1^ 
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concerned,  as  well  as  suppljring  additional  information  which  could  otherwise  be  ob- 
tained only  after  much  sacrifice  of  time  and  effort.  To  the  amateur,  the  entomologi- 
cal beginner,  the  field  naturalist,  the  economic  entomologist,  the  cytologist,  and  others 
who  may  be  dealing  with  Orthopteran  material,  but  are  not  specialists  in  the  group,  a 
work  such  as  the  present  one  ought  to  be  of  the  greatest  service.  The  reviewer 
vividly  recalls  the  help  and  inspiration  which  in  his  earlier  studies  of  Orthoptera  he 
derived  from  the  use  of  Professor  Blatchley's  Orthoptera  of  Indiana,  which  in  spite 
of  its  limited  applicability  was  the  only  work  of  a  comprehensive  nature  obtainable 
at  the  time.  The  present  work  with  its  inclusion  of  the  entire  eastern  fauna  and  its 
"up-to-dateness  "  is  naturally  vastly  superior  to  the  earlier  work  on  the  Indiana  fauna, 
and  the  reviewer  therefore  feels  himself  justified  in  predicting  for  it  an  increasing 
popularity  and  a  wide  field  of  usefulness  in  arousing  interest  in  Orthoptera  or  in  sub- 
jects connected  with  them. 

There  is  one  error  in  the  book  to  which  the  reviewer  desires  to  call  attention,  as  it 
is  possible  that  he  may  be  partly  responsible  for  it.  On  page  558  the  record  credited 
to  the  reviewer  from  Morristown,  N.  J.,  should  be  Moorestown,  N.  J.  This  error 
may  have  been  typographical,  or  it  may  have  been  due  to  a  misreading  of  the 
reviewer's  label  attached  to  the  specimen  sent  to  Professor  Blatchley. 

Henrt  Fox 

Current  Notes 

Conducted  by  the  Associate  Editor 

Dr.  E.  D.  Ball,  state  entomologist  of  Iowa,  was  appointed  June  12  by  President 
Wilson  as  Assistant  Secretary  of  Agriculture. 

Major  General  WiUiam  C.  Gorgas,  who  was  appointed  a  member  of  a  commission 
sent  to  West  Africa  to  investigate  sanitary  conditions,  suff  ercd  a  stroke  of  aptoplexy 
in  London,  May  31  and  die<i  July  3. 

At  the  North  Carolina  State  College,  Mr.  Herbert  Spencer  has  been  promoted 
from  instructor  to  assistant  professor  of  2iO<)logy  and  Entomology'  and  Mr.  J.  H. 
Williams  from  assistant  to  instructor  in  Zoology  and  Entomology. 

Professor  Z.  P.  Metcalf,  professor  of  Zoology  and  Entomology,  North  Carolina 
State  (College,  and  Entomologist,  North  Carolina  ExiKjriment  Station,  was  elected 
President  of  the  North  Carolina  Academy  of  Science  at  the  last  annual  meeting. 

Prof(^ssor  Herbert  Osborn  of  tlie  Oliio  State  University  will  spend  two  months  at 
the  Forest  Camp  of  the  New  York  State  Forestry  School,  located  at  Cranberry  Lake 
in  the  Adirondack  forest,  investigating  forest  insect,s,  expecially  Hemiptera  of  the 
region. 

The  honorary  dt?gree  of  Doctor  of  Science  was  conferred  uix)n  Wilmon  Newell, 
president  of  the  American  Association  of  Economic  Entomologists,  and  Plant  Com- 
missioner of  Florida,  by  Iowa  vState  CoHoge  at  its  semi-centennial  celebration  in  con- 
nection with  commencement  in  Juno. 

Early  in  May  W.  H.  Lyne,  provincial  insjx^ctor  at  Vancouver,  B.  C.  found  some 
suspicious  looking  larvae  in  the  soil  surrounding  the  roots  of  maple  and  Thuya  seed- 
lings from  Japan.  The  larvae  were  forwarded  to  Mr.  J.  J.  Davis  in  charge  of  the 
Japanese  Beetle  Investigations  in  New  Jersey,  for  identification.  Mr.  Davis  reported 
them  as  not  being  the  larvae  of  the  Japanese  beetle  but  a  closely  allied  species. 

Dr.  L.  ().  Howard  attended  the  Imf)erial  Entomological  Conference  held  in  London^ 

early  in  June.     Nature  states  that  "much  gratification  wns  felt  and  expressed  at  the 

•iresence  for  the  first  two  days  of  Dr.  L.  O.  Howard,  entomologist  of  the  U.  S.  Depart- 

riculture.     His  brief  pointed  remarks  at  some  of  the  discussions  were  much 

;  he  deplored  some  recrent  attempts  to  destroy  "entomology"  as  a  specific 
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ooonimiir  Huhjert  by  dividing  itfl  duhjcrt  matter  between  " paraMt4>l()Ky "  and 
•'  phyt«i|Mith(>li>K>'- " 

Arronling  to  Entotnological  Sewn,  Mr.  Harry  H.  Weim,  on  May  1.  wan  appointed 
chief  f)f  the  Bun^au  of  Statijiticn  and  InM|M*rtion.  New  Jemey  De|)artment  of  Agrirul- 
tun*.  to  tiJl  the  vacancy  cauited  by  the  death  of  Franklin  Dye. 

Mr.  Irving  \V.  Davin,  (\>nnecticut  .\gricultural  Kxp(*riment  Station,  who  for  nearly 
fu*vcn  yearn  ban  M^rved  an  aiwiMtant  ent4)mologii«t  and  deputy  in  charge  of  gipMy  and 
brown-tail  moth  work  in  (x)nnecticut,  resigned  June  8,  to  enter  the  banking  bunineMi. 
Hv  will  n*inain  in  Danielwrn,  C^onn.,  when*  be  hai«  ha<l  h(*adquarterH  for  four  yearn. 

Arcfinling  to  Science,  Mr.  K.  P.  Van  Duiee,  curator  of  Knt4>mology,  in  the  Cali- 
fornia .Vraileniy  of  Science*  and  Dr.  K.  C  Van  Dyke,  of  the  TniverHily  of  (California, 
who  attende«l  the  annual  meeting  of  the  Pacific  I>iviAion  of  the  American  Aiwociation 
for  the  .Advancement  of  S<'ience  in  S<»attle,  will  remain  for  a  month  in  the  utate  of 
Wanhrngton  for  fiehl  work.  Mr.  Van  Duiee,  who  P|)eeialiieii  in  the  llemiptera,  has 
in  hiM  c(»lU*<*tion  and  that  of  the  (California  Academy  of  Sciences,  probably  the  rnont 
n*pn'M>ntative  colUn^tion  of  Ilemiptera  in  America.  Dr.  Van  Dyke  will  coUtN't  0>le- 
optera  in  which  he  in  a  M|MH*ialiAt. 

1lie  following  ap|M>intmentM  have  been  made  to  tlie  MtafT  of  the  Kntomokigiral 
Branch.  Canadian  IVimrtment  of  Agricultun*:  Mr.  II.  W.  (Vjidiie,  temporary  nemr 
Minal  aMKintant,  Divijiion  of  Koniit  Innertji  from  May  15:  Mr.  J.  D.  MarKariani), 
teni(iorar\'  «K*a5«>nal  aMtiMtant,  I>iviiiion  of  ForpMt  InMectn,  from  May  25;  ProfeiMor  A. 
V.  S.  Pulling,  fieanonal  entomologist.  Natural  (  ontrol  Investigatiomi  from  May  15; 
Mr.  (i.  M.  McFarlane,  tenifMirary  Junior  FlntomologiAt  at  Saskatoon,  Sask.,  frtMD 
May  1;  Mr.  II.  A.  RoU^rtson.  tem|N)rary  Junior  tlntomologist  at  Treesbank,  Man., 
from  May  lo;  Misn  A.  ('.  Ilealey,  temfmrary  clerk-stemigrapher  at  Vernon.  B.  ('., 
frtmi  May  15.  Mew«n«.  Owbie,  MacFarlane  and  Ihilling  will  be  engaged  on  the 
Hpnicf  biidwonn  invesitigations  with  heail(|uarteni  at  Freilericttm.  N.  B. 

Ac«'«>nling  t4i  .Snrrirr.  tlie  official  delegates  t€»  the  Im|M»nal  l*jitomological  (^4mfef- 
rnc«-  which  oiieneil  in  liondon,  June  1,  werr  an  f(»ll«>W!i:  -(*ana<U  ami  South  Africa, 
Mr  i\  V  UiunMbiiry;  Australia.  I^>fensor  K.  D  Watt;  New  Zealand,  Dr.  R.  J. 
TillyanI:  India.  Mr.  i\  F.  (*.  Beeson;  l^H*nsland.  Mr.  F.  Balfour  lirowne;  British 
Cuiaiia.  Mr.  (•.  K.  licMlkin;  ( Vyion,  Mr.  F.  .\.  St«)rk<lale:  Vjkut  Africa  IVotertorate, 
Mr  T.  J.  Anderti-in;  Fwleratini  Malay  Statw  and  Straiti*  StHtlenients.  Mr.  P.  B. 
HichunN;  < iold  (Vtant.  Mr.  \V.  II.  Patterwm:  Inifiehal  Di*|iartment  «if  Agriculture 
for  the  \V«'!«t  Indict  and  IxM'wanl  Islands.  Mr.  II.  .\.  Ballou;  Mauritius.  Mr.  (t.  A. 
Aurhiiiliik;  Northern  UhiMlewa.  Mr.  R.  W.  Jack:  Seych«»l|es.  I)r  J.  B.  Addison; 
Sierra  I.«'oii«>.  Mr  H.  Waterland;  Stnlan.  Mr.  H.  II.  King:  Trinidad.  Mr.  F.  W. 
rinch.  .iiid  rgamla.  .Mr.  (\  C.  (niwdey. 

With  the  adviti*  and  assistance  of  the  National  Ri»<earch  (*ouncil.  a  ctMifierative 
ImmIv  of  <Miciititic  cx(icrti« on  injurious  inMH*tM  and  |)bnt  disea<ies  ami  4»f  manufartuft*ri 
of  iiixtM-tiiid**!*.  fungicidei«  ami  general  cheniicah  and  ap|Miratu«  ii<«Hl  in  fighting  the 
eiH*riii«*H  of  H«'ld  and  orchanl  cn>|»«.  bait  ja«t  liren  organite«l  umler  thi*  name  «if  the 
Plant  IVi>tcftion  IiiMitut**.  TIk*  |Hir|MMe  of  thf  institute  h  to  |>rotm>tr  the  genrrml 
%*flfarf  by  tupfiorting  and  directing  wientific  n-!«*arch  on  the  pe*t<  «if  cn>|v«.  nhaile 
tnt**  and  ornanwntal  plantjt.  ami  on  thf  metbtxlfi  of  their  contn»l.  ami  by  furtbenng 
c«M»|MTatioii  l»ft«(<*eti  tlH*  •u^icmtific  investigator*  and  the  manuf act urt»r«  of  chfimrmls 
and  applian<*<'«.  c9|M*<*ially  for  the  sake  of  effecting  ^taiidanliiatitm  ami  ec«m«»my  in 
the  priMluction  and  xvm*  of  the  meaai  «>f  fighting  |MMt««  .\l«i  it  e\|iectA  to  aiil  in  the 
di«w*nitnation  of  ««'H-ntifically  com*ct  information  n*ganling  the  cttntrol  itf  injurious 
iiiMft^  ami  |»Unt  diivasen.  Much  excellent  work  along  tht*  hne  is  m>w  lietng  diNie  by 
gi>vemment  ami  state  orgaiusations.  but  a  further  advance  emn  be  made  by  ialnMfai»» 
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ing  a  wider  coordination  and  cooperation  of  the  efforts  of  both  the  scientific  men  and 
the  manufacturers  of  control  devices.  It  is  in  this  general  direction  of  codperative 
work  that  the  Plant  Protection  Institute  expects  to  be  most  active. 

The  Department  of  Zoology  and  Entomology,  North  Carolina  State  College  is 
making  an  addition  to  its  present  building.  The  addition  consists  of  two  parts,  a 
service  building  and  an  insectary.  The  service  building  will  contain  an  underground 
pit  for  the  study  of  subterranean  insects,  a  potting  room,  a  small  apiculture  laboratory 
and  a  laboratory  for  advanced  students  in  entomology.  The  insectary  is  of  modified 
greenhouse  construction  with  soUd  roof  to  obstruct  the  direct  rays  of  the  sun.  It  is 
divided  into  three  sections,  two  of  which  are  enclosed  by  glass  and  heated,  and  one 
enclosed  by  screening  and  not  heated. 

Five  field  parties  have  been  organized  for  the  spruce  budworm  investigations  in 
New  Brunswick;  these  will  be  in  charge  of  Messrs.  Gorham,  Kinghom,  Pulling, 
Simpson  and  Dunn.  Professor  Pulling  is  professor  of  Forestry  at  the  University  of 
New  Brunswick  and  Mr.  Kinghorn  has  been  transferred  to  this  survey  by  the  Pro- 
vincial Crown  Lands  Department.  Four  parties  will  proceed  to  Nictau  Lake  where 
a  headquarters  camp  will  be  erected.  The  fifth  party  will  use  Juniper  as  their 
headquarters.  Mr.  Dustan  has  started  a  series  of  experiments  on  the  natural  control 
of  the  green  apple  bug  at  Wolfville,  N.  S. 

On  May  24  an  amendment  to  the  regulations  under  the  Canadian  Destructive 
Insect  and  Pest  Act  was  passed  by  Order  in  Council  prohibiting  the  importation  of 
corn  and  broom  corn,  celery,  green  beans,  beets,  spinach,  rhubarb,  oat  and  rye  straw, 
cut  flowers  of  chrysanthemums,  asters,  cosmos,  zinnias,  hollyhocks,  gladiolus  and 
dahhas  from  the  towns  infested  with  the  European  Corn  Borer  in  the  states  of  Massa- 
chusetts, New  Hampshire,  New  York  and  Pennsylvatiia,  unless  the  same  are  accom- 
panied by  a  certificate  of  inspection  issued  by  the  Federal  Horticultural  Board. 
The  amendment  deaUng  with  this  pest  and  passed  May  19,  1919,  is  rescinded. 

Professor  W.  B.  Herms  of  the  University  of  California  has  established  a  temporary 
summer  laboratory  in  the  Sacramento  Valley  near  Vina,  Tehama  County,  Cal.,  for 
the  purpose  of  inve,stigating  certain  malaria-mosquito  problems  in  that  vicinity, 
notably  factors  governing  breeding  habits  of  anophelines,  their  egg  laying  habits  and 
per  cent  of  infection.  Three  species  of  anophelines  are  present;  namely,  A.  occideni- 
alis  (western  variety  of  A.  quxidriinacuhtits)  A.  puriciipenuiH  and  A.  pseudopuncti- 
pcnnis  together  with  a  prevalence  of  malaria.  Collaborating  with  Professor  Herms 
is  Professor  S.  B.  FnH^born,  also  of  the  University  of  California  and  a  small  group  of 
students.  The  present  intensive  investigation  follows  a  general  malaria-mosquito 
survey  of  California  which  was  completed  last  summer. 

The  National  Research  Council,  a  cooperative  organization  of  leading  scientific 
and  teclinical  men  of  the  country  for  the  promotion  of  scientific  research  and  the 
application  and  dissemination  of  scientific  knowledge  for  the  benefit  of  the  national 
welfare,  has  elected  the  following  officers  for  the  year  beginning  July  1,  1920: — 
Chairman,  II.  A.  Bumstead,  i)rofessor  of  Physics  and  Director  of  the  Sloane  Physical 
Laboratory,  Vale  University;  First  Vice-Chairman,  C.  D.  Walcott,  president  of  the 
National  Academy  of  Sciences  and  S<MTetary  of  the  Smithsonian  Institution;  Second 
Vice-Chairman,  (lano  Dunn,  president  of  the  J.  (i.  White  Engineering  Corporation, 
New  Vork;  Third  Vice-Chairman,  R.  A.  Millikan,  professor  of  Physics,  University  of 
Chicago;  Permanent  Secretary,  Vernon  Kellogg,  professor  of  Biolog>',  Stanford 
University;  Treasurer,  F.  L.  Ransome,  treasurer  of  the  National  Academy  of 
Sciences.  The  Council  was  organized  in  1916  under  the  auspices  of  the  National 
Academy  of  Sciences  to  mobilize  the  scientific  resources  of  America  for  work  on  war 
I)roblems,  and  reorganized  in  1918  by  an  executive  order  of  the  president   on  a 
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pfTmAfient  peace-tiine  bMW.  Although  codperatinic  with  vmrious  icovenuneni 
iicientific  bureaun  it  it  not  oontroUed  or  supported  by  the  goveminent.  It  haa 
recently  rpceived  an  endowment  of  $6,000,000  from  the  Carnegie  Corporation,  pari 
of  which  ia  to  be  expended  for  the  erection  of  a  suitable  building  in  Washington  for 
the  joint  use  of  the  Council  and  the  National  Academy  of  Sciences.  Other  gifts 
have  been  made  to  it  for  the  carrying  out  of  specific  scientific  researches  under 
itn  direction. 

Acnirding  to  Science,  Dr.  Frank  E.  Luts  of  the  American  Museum  of  Natural 
History,  of  New  York  City,  has  started  on  the  third  of  a  series  of  expeditions  planned 
to  trace  the  distribution  of  insect  life  in  the  western  part  of  the  l*nited  States.  The 
fimt  of  these  expeditions  collected  in  the  Santa  Catalina  Mountains  and  the  deserta 
of  southern  Arisona;  the  second— made  last  >*ear,~worked  in  the  Colorado  Rockies. 
This  year  special  attention  will  be  paid  to  regions  north  and  west  of  Cok>rado. 

informal  a)nference   and   field   meeting   of   eastern 

entomouk;lsts 

The  meeting  called  to  order  10.30  a.  m.,  July  29,  1920,  at  Philadelphia  in  the  rooma 
of  the  Academy  of  Natural  Sciences  of  Philadelphia.  A.  F.  Burgess  was  elected 
chairman  and  J.J.  Davis  secrptar>'  of  the  meeting. 

The  chairman  appointed  the  following  committees: 

Nominating  Committee:  Rf>bert  Matheson,  A.  L.  Quaintance  and  J.  L.  King. 

Resolutions  Committee:  K.  P.  Felt.  J.  (i.  Samleni  and  H.  B.  Weiss. 

The  ff»rthcoming  Bibliography  of  Economic  Entomolog>'  was  discussed  by  Messrs. 
Burgnw  and  Felt.  Members  were  urged  to  immediately  subscribe  for  this  Bibliog- 
mphy  and  to  secure  as  many  additional  subscriptions  as  possible  to  ensure  sufficient 
iiup|M>rt  f(ir  the  publication. 

TIn*  n*nminder  of  the  morning  session  was  taken  up  in  a  discussion  of  the  present 
fruit  iiuiert  MtiuitKm  which  was  led  by  A.  L.  Quaintance. 

In  the  aftem<K)n  the  m4*nil)ers  vifuted  the  Japanese  beetle  laboratory*  at  Riverton, 
N.  J..  whiTP  they  had  an  op|K*rtunity  tci  note  the  investigations  being  conductetl  and 
the  iianmgf*  caus«l  by  the  licet le. 

.\n  mformal  m^'eting  at  the  Vendis  Hotel,  Phibuielphia.  was  occupied  by  a  full 
(liM'Uwion  of  the  Japanese  lieetle  problem.  The  work  was  explained  by  Messrs. 
QuAintnnce.  Davis.  Stork  well  and  Hadley  and  discussed  by  a  number  present. 

Tlie  f«e9«(ion  wan  nitumetl  at  9.30  a.  m.,  July  30,  in  the  nK>ms  at  the  Academy  of 
Nattirnl  Sc'ienn***. 

Tlie  work  Hiul  pnwnt  «tatuii  <»f  the  Kuro|iean  r^^n\  U>rer  was  fully  explained  by 
.Mj-JM-r*.  Worthh'V.  Felt,  an<l  Cntfrvy  and  disrtissed  by  a  number  present. 

The  (lifieovery  in  Maj««achusi*tts  of  a  new  Kun>|)ean  caterpillar  fiest  of  |K>plar  and 
willow,  coiniiionly  known  as  tlM»  Sntin  nwith.  wa)»  reportwl  by  \.  F.  BurgeNn. 

M«*wipi.  Hiirft«*!w  And  .Mclntyre  alM»  explainevi  the  (tiiwy  moth  situation,  particu* 
Isrly  xhv  new  «ii«Mtiven«»«  of  the  pent  m  Neii'  Jenn'V  and  New  York 

Th**  rioniinatinK  (Nitnmittev*  made  the  following  n*<^»mmendations:  C*hairman, 
Dr   W   K   lintt.in:  S«Trrt.ir>-.  Dr.  T.  J.  Ileaillee. 

The  n*<*«»ninien<liitionj«  were  ndopte«l. 

The  oommitt<>e  on  n*MilutH>ii4  «uhmitte«l  the  following: 

WMrHKi*.  We.  A  group  of  Kntom4»li>gL«ti«  <rf  the  North  Eastern  rmtetl  States,  aa- 
«ernbl«*<l  at  l^ihulelphm.  Pa  .  in  an  infomial  nmferrmv  ami  fiel<l  meeting,  hereby 
rt»<M»nl  otir  ronvirtion  that  the  |>rrf<enre  <»f  rrrtain  intnMluriNi  in«ret«  m  vanotts  parta 
of  thr  r<mntr>*  ri»ni»titiite«  a  !ien<ms  menace  to  our  niatmal  welfare.  Therefore  be  it 

HtMtlirti  Tliat  tlie  c«>ntn>l  work  againnt  the  Ja|Mine«r  \wrtU*  u»  hereby  heartily 
approved  and  that  those  in  charge  be  urged  to  enlarge  and  exteo4l  the  w\irk  alrea4y 
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under  way  in  the  development  of  a  satisfactory  insecticide  and  that  no  efforts  be 
spared  in  pushing  the  search  for  natural  enemies  here  and  abroad. 

Resolved. — That  the  establishment  of  the  Gipsy  moth  over  a  considerable  area 
remote  from  the  previously  known  infested  territory  is  most  unfortunate  and  that 
the' situation  demands  adequate  appropriations  by  Congress  for  the  speedy  extermina- 
tion of  the  pest  in  these  newly  infested  areas  and  for  a  continuance  of  the  effective 
repressive  measures  in  New  England. 

Resolved. — That  the  European  corn  borer  must  be  regarded  as  potentially  a  very 
dangerous  insect  and  in  view  of  its  wide  distribution,  prevention  of  further  spread 
and  large  scale  determination  of  effective  control  methods  are  especially  important, 
and  because  the  situation  is  so  complex  there  is  special  need  of  the  closest  codperation 
between  federal  and  state  authorities. 

Resolved. — That  in  view  of  the  presumable  importance  of  natural  enemies  in  the 
control  of  certain  of  these  pests  and  the  very  great  differences  in  habits  and  require- 
ments of  these  beneficial  insects,  we  earnestly  recommend  that  the  work  of  importa- 
tion be  enlarged  and  the  sending  to  foreign  countries  of  several  specialists  in  their 
respective  lines. 

And  be  it  further  Resolved. — ^That  this  informal  branch  meeting  has  been  most  en- 
couraging and  profitable  and  we  therefore  recommend  the  establishment  of  an  East- 
ern Branch  of  the  American  Association  of  Economic  Entomologists. 

Resolved. — That  we  express  our  thanks  to  President  Wilmon  Newell  for  his  en- 
couraging and  decisive  letter  addressed  to  this  meeting  in  consequence  of  his  enforced 
absence  from  the  sessions. 

Resolved. — That  our  most  sincere  thanks  be  extended  to  The  Academy  of  Natural 
Sciences  for  the  courtesies  extended  and  to  Mr.  J.  J.  Davis  for  making  such  excellent 
provision  for  the  meetings  both  in  Philadelphia  and  at  Riverton.  Furthermore,  we 
would  recognize  the  generous  assistance  of  citizens  of  Riverton. 

E.  P.  Felt 
J.  G.  Sanders 
H.  B.  Weiss 

The  above  resolutions  were  unanimously  adopted. 

The  following  is  a  list  of  those  present:  E.  D.  Ball,  Washington,  D.  C;  P.  T. 
Barnes,  Harrisburg,  Pa.;  Theo.  L.  Blssell,  Torresdale,  Pa.;  A.  F.  Burgess,  Melrose 
Highlands,  Mass.;  D.  J.  Caffrey,  Arlington,  Mass.;  E.  L.  Chambers,  Washington, 

D.  C;  A.  B.  Champlain,  Harrisburg,  Pa.;  C.  W.  Collins,  Melrose  Highlands,  Mass.; 

E.  N.  Cory,  College  Park,  Md.;  E.  M.  Craighead,  Harrisburg,  Pa.;  E.  T.  Cresson,  Jr., 
Philadelphia,  Pa.;  S.  S.  Grossman,  Melrose  Highlands,  Ma.ss.;  J.  J.  Davis,  Riverton, 
N.  J.;  D.  M.  DeLong,  Harrisburg,  Pa.;  E.  P.  Felt,  Albany,  N.  Y.;  D.  E.  Fink,  River- 
ton, N.  J.;  F.  W.  Foster;  Henry  Fox,  Riverton,  N.  J.;  S.  W.  Frost,  Arendtsville,  Pa.; 
T.  L.  Guyton,  Harrisburg,  Pa.;  C  H.  Hadloy,  Riverton,  N.  J.;  E.  A.  Hartley,  Oak 
Lane,  Pa.;  T.  J.  Headlee,  New  Brunswick,  N.  J.;  P.  H.  Herzog,  Hightstown,  N.  J.; 
V.  G.  Hippie,  Riverton,  N.  J.;  H.  E.  Hodgkiss,  Stat<-  College,  Pa.;  W.  O.  Hollister, 
Kent,  O.;  J.  L.  Horsfall,  Bustletou,  Pa.;  J.  L.  King,  Harrisburg,  Pa.;  H.  B.  Kirk, 
Harrisburg,  Pa.;  J.  N.  Knull,  Hummelstown,  Pa.;  M.  D.  Leonard,  Ithaca,  N.  Y.; 
Robert  Matheson,  Ithaca,  N.  Y.;  H.  L.  Mclntyrc,  Melrose  Highlands,  Mass.;  Alvah 
Peterson,  New  Brunswick,  N.  J.;  J.  K.  Primm,  Oak  Lane,  Pa.;  A.  L.  Quaintance, 
Washington,  D.  C;  J.  G.  Sanders,  Harrisburg,  Pa.;  J.  D.  Sherman,  Mt.  Vernon,  N.  Y.; 
J.  R.  Stear,  Chambersburg,  Pa.;  C.  W.  Stockwell,  Riverton,  N.  J.;  F.  M.  Trimble. 
West  Chester,  Pa.;  R.  T.  Webber,  Melrose  Highlands,  Mass.;  C.  A.  Weigel,  W'ash- 
ington,  D.  C;  H.  B.  Weiss,  New  Brunswick,  N.  J.;  F.  H.  Worsinger,  Jr.,  Torresdale, 
Pa.;  and  L.  H.  Wortlilcy,  Boston,  Mass. 

Mailed  August  16,  1920. 
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PAPERS    READ    BY    TITLE 

THE  PACIFIC  OAK  TWIG-GIRDLBR> 

By   II    K.  BrRKR,  SpeeuUiMi  in  FareM  Enlamolomf,  FonM  Inmd  Immtigaii&mt, 
Hurtau  of  Enlomwiogy,  U.  S,  Departmeni  af  AgrieuUure 

KcoNOMic  Importance 

ihw  of  the  inoHt  important  and  characteristic  native  shade  trees  of 
the  amut  vallryn  of  California  is  the  California  live  oak  (Quercus 
agrifolia  Nee).  Ah  a  general  rule  this  fine  tree  is  in  a  healthy  and 
viKon>us  condition,  hut  sometimes  it  is  attacked  by  various  insects, 
which  fove  it  a  niRRed  and  unsightly  appearance.  Om*  of  the  most 
im|K)rtunt  of  these  insects  is  the  twig-ginller.  Both  small  and  large 
trees  8ometini(*s  are  thickly  spotted  with  small  areas  of  fading,  yel- 
low, hmI  or  l>n)wni.*(h  foliage  which  stands  out  strikingly  against  the 
normal  green  of  the  healthy  leaves.  In  the  majority  of  cases  the*  dead 
twig  or  small  branch  lM*aring  the  coloring  leaves  will  show  at  its  base 
the  characteristic  npirally-winding  mine  of  the  twig-ginller.  Some- 
times so  many  twigs  and  small  branches  an*  killetl  by  the  girdler  that 
the  tnn*  dies.  In  any  case,  the  ragged  appearance  cauM^l  by  numl)ers 
of  dea<l  and  dying  twigs  seriously  injures  the  tree  for  ornamental 
purposes. 

History  and  Idkxtity 

The  species  was  descrilMul  by  Dr.  (5eorgi»  H.  Horn  in  1891.  with  hcisl 
plant   unknown.     (Trans.    Amer.    Knt.    Sor..    Vol.   XVIII.  p.  298.) 

■  AgniuM  anf^tuM  Horn,  family  Buprmtuiir,  order  Cokoptirm. 
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Doane  mentioned  the  work  on  the  live  oak  in  1912  without  naming  the 
species.  (Joxir.  Econ.  Ent.,  Vol.  5,  p.  347.)  Childs,  in  1914,  gave  a 
very  good  account  of  the  insect  and  its  work  under  the  name  of  Agrtlus 
politus  Say.  (Month.  Bui.  Cal.  State  Com.  Hort.,  Vol.  Ill,  pp. 
150-5.)  He  also  figured  the  insect  and  its  work  and  recommended 
methods  of  control.  Essig,  in  1915,  figured  the  insect  and  gave  a  short 
account  of  the  life  history,  work,  distribution,  food  plants,  control  and 
natural  enemies  under  the  name  Agrilus  politiLS,  (Injurious  and  Bene- 
ficial Insects  of  California,  p.  234.)  In  January,  1917,  Burke  figured 
the  eggs  as  those  of  Agrilus  angelicas  (U.  S.  Dept.  Agric,  Bui.  437, 
fig.  I,  PI.  IX)  and  in  June  of  the  same  year  gave  a  short  account  of  the 
species  under  the  same  name.  (Jour.  Econ.  Ent.,  Vol.  10,  p.  330.) 
Specimens  have  been  sent  to  the  leading  specialists  on  the  genus 
Agrilus  and  there  seems  no  doubt  but  that  the  species  is  angeltctAS 
Horn.  It  is  quite  distinct  from  politus  Say.  A  very  similar  species 
which  has  been  identified  as  angelicus  by  some  of  the  specialists  lives 
in  the  manzanita  {Arctostaphylos  species)  and  the  madrone  (Arbutus 
menziesii)  in  the  Sierras  and  coast  valleys  of  Central  California. 
There  are  some  differences  in  the  life  history  which  cause  the  writer  to 
believe  that  it  is  distinct.  Experiments  are  now  being  carried  on 
which  should  settle  this  point. 

Distribution  and  Food  Plants 

The  specimens  from  which  the  species  was  named  came  from  near 
Los  Angeles  and  from  the  Santa  Cruz  Mountains,  California.  Childs 
obtained  his  specimens  at  Palo  Alto  from  the  live  oak.  Essig  says 
that  the  insect  is  found  throughout  the  state  of  California,  that  the 
favorite  host  is  the  willow,  that  the  live  oak  often  is  severely  damaged 
by  its  attacks  and  that  other  food  plants  are  the  buckeye  and  hazel- 
nut. He  undoubtedly  used  the  distribution  and  food  plants  of  A. 
polituSy  under  which  name  he  accounts  for  the  species. 

The  writer  has  reared  specimens  of  the  beetle  from  live  oak  twigs 
collected  at  Pasadena  by  Dr.  A.  G.  Smith,  and  at  Palo  Alto,  Los  Gates, 
Laurel  and  near  Saratoga,  Calif.,  by  himself.  Larvae  and  the  charac- 
teristic work  have  been  found  at  Boulder  Creek,  San  Juan,  Monterey, 
Carmel,  Woodside,  Niles,  Alum  Rock,  Napa  and  Mt.  St.  Helena,  by 
Mr.  R.  D.  Hartman.  Mr.  F.  B.  Herbert  found  the  work  very  common 
at  Montecito  near  Santa  Barbara  and  at  South  Pasadena.  During 
the  past  summer  heavy  infestations  were  found  in  the  black  oak  and 
canyon  live  oak  near  Confidence,  Tuolumne  County,  in  the  middle 
Sierras. 

The  following  host  plants  have  been  determined:  California  live 
oak  (Q.  agrifolia)j  interior  live  oak  (Q.  wislizeni),  leather  oak   (Q. 
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durat'i),  canyon  live  oak  (Q,  chryiohim),  engelmann  or  niefia  oak 
(Q.  engelmanni),  California  black  oak  (Q.  californica)  and  the  tan  oak 
(Q.  defisi flora). 

The  Hpc>cie8  range  from  a  few  feet  above  sea  level  to  an  altitude  of 
6,000  feet. 

Characteristic  Work 

The  firHt  indication  of  an  attack  by  the  twig-fdrdler  is  scattering 
Hniall  patches  of  fading  foliage.  Other  insects  and  diseases  cause 
somewhat  similar  dying  branches,  but  the  trained  eye  usually  can  detect 
the  diffen»nce.  Roundheaded  borers  kill  larger  branches  and  their 
work  is  not  so  common,  scales  of  the  genus  Kermes  and  some  of  the 
gall  wasps  kill  smaller  twigs,  and  a  disease  supposed  to  be  related  to 
the  chestnut  blight  kills  large  patches  of  foliage  on  adjoining  branches. 
Childs  says  that  the  foliage  that  dies  from  the  girdler  work  is  a  light 
straw  color  when  dr>',  while  that  kille<l  by  the  disease  is  a  distinctive 
reddish  brown  tinge.  These  color  differences  may  hold  true  in  some 
case's,  especially  during  the  first  year,  but  the  girdler  work  of  the  sec- 
ond year  is  apt  to  cause  goo<l  sized  patches  of  reddish  foliage  which  are 
difficult  to  distinguish  from  the  disease  work. 

A  close*  examination  of  the  dying  or  dead  twigs  will  always  show  the 
nml  cause  of  the  trouble.  If  it  is  the  girdler  there  will  Im*  a  small 
mine  winding  around  under  the  bark  and  down  the  twig.  During  the 
firnt  year  this  only  goes  a  few  inches,  but  during  the  second  it  may  go 
for  a  f<M)t  or  more,  sometimes  two  f(H*t,  the  mine  spiralling  the  branch 
and  killing  all  of  the  twigs  terminal  to  it.  It  may  go  down  one  fork 
and  up  another.  The  foliagi*  on  the  kille<i  twigs  will  var>'  from  a  fad- 
ing green  to  a  reddish  brown,  depending  on  the  time  of  the  year  each 
was  killed.  Tsually  most  of  the  mine  is  just  under  the  Imrk,  but  it 
may  go  into  the  W004I.  It  usually  spinds  around  the  branch  fn>m  four 
to  twelve  times,  but  sometimes  runs  straight  down  for  a  long  distance. 
Just  U'fon*  it  is  complcte<l  the  mine  usually  n* verses  and  runs  back  up 
the  branch  for  an  inch  or  inon*,  when*  it  goes  into  the  wcxxl  and  ter- 
minates in  the  slightly  enlargeti  pupal  ct*ll.  After  the  lieetle  emerges 
the  pupal  cell  opens  on  the  surface*  of  the  branch  in  the  oval  emergence 
hole.  Most  of  the  branches  killf^l  by  the  girdler  an*  not  over  one  half 
an  inch  in  diameter.  The  leavi»s  fall  liefore  the  end  of  the  second  year 
and  the  work  shows  as  a  leafless  branch,  an  unsightly  blemish  on  a 
splendid  object  of  natural  beauty. 

The  TwiG-CtiRDLER 
The  twig-girdler  is  a  slender,  whitish  flatteneii  Ixiring  grub  of  the 
common  agriloid  type.     It  varit's  in  length  fnmi  1  mm.  when  newly 
hatched  to  18  mm.  when  full  grown.    The  mouth  parta  and  tail  for* 
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ceps  are  dark  brown  or  black.  Hatching  from  the  egg  during  June 
and  July,  the  girdler  starts  mining  through  the  bottom  of  the  shell  and 
under  the  bark.  By  the  middle  of  the  first  winter  it  has  grown  to  be 
7  nun.  long  and  has  extended  its  mine  down  the  small  twigs  for  from 
one  to  three  inches.  Most  of  the  twigs  have  been  spiralled  and  the 
foliage  has  faded  to  yellow.  At  this  time  some  of  the  girdlers  are  under 
the  bark  and  some  have  gone  into  the  wood.  Mining  is  continued 
during  the  succeeding  spring  and  summer  until  the  second  winter,  when 
the  girdler  has  mined  down  the  branch  for  about  6  to  12  inches  and  has 
grown  to  about  15  mm.  long.  Most  of  the  foliage  is  reddish  brown  or 
rusty  looking.  The  girdler  now  goes  into  the  wood  and  lies  out- 
stretched in  the  center  of  the  branch  for  most  of  the  winter.  In  the 
spring  it  continues  down  the  branch  under  the  bark  for  an  inch  or 
more  and  then  turns  and  retreats  back  up  for  several  inches  before  it 
again  enters  the  wood  and  forms  the  pupal  cell.  In  the  Santa  Clara 
Valley  this  takes  place  about  the  middle  of  May.  The  girdler  is  now 
full  grown  and  it  soon  shortens  up  to  about  half  its  former  length  and 
gets  ready  to  pupate.  The  pupal  cell  is  usually  formed  at  an  angle  to 
the  surface  of  the  branch,  the  mine  entering  the  wood  and  angling  up 
to  the  surface  for  the  emergence  of  the  beetle. 

The  Pupa.  The  pupa  when  first  formed  is  a  delicate  whitish 
object  with  the  head,  body,  wings  and  legs  faintly  indicated.  It  is 
about  7  to  9  mm.  long  and  1  to  2  mm.  broad.  The  eyes  soon  commence 
to  darken  and  in  about  two  weeks  all  of  the  head,  thorax  and  under- 
side of  the  body  have  changed  to  a  brownish  bronze.  The  wings  and 
elytra,  which  are  folded  on  the  breast  and  the  dorsal  surface  of  the 
abdomen,  remain  white.  Upon  the  transformation  of  the  pupa  to  the 
beetle  which  now  takes  place  the  wings  and  elytra  change  to  the  back 
and  the  elytra  soon  take  on  the  normal  bronze  color  of  maturity. 
This  is  done  without  going  through  the  interesting  color  changes  of 
some  of  the  other  species  like  politus.  Most  of  the  pupae  were  found 
in  the  field  during  the  last  of  May  and  the  first  of  June.  Some  have 
been  found  in  April. 

The  Beetle.  The  beetle  is  a  slender  brownish  bronze  insect 
with  a  coppery  or  slightly  golden  thorax.  Its  length  is  from  5  to  7 
mm.  and  its  breadth  from  1^  to  2  mm.  The  males  have  dark  green 
faces  and  the  females  brownish  bronze  ones.  The  claws  are  cleft  in 
such  a  manner  that  the  lower  portion  is  turned  inward  and  the  hind 
tarsi;  are  stout  and  obviously  shorter  than  the  tibia?.  The  newlyformed 
beetle  stays  in  the  pupal  cell  for  several  days  before  it  eats  its  way  to 
the  outer  world.  After  this  emergence,  which  takes  place  during  May 
and  June,  the  beetles  fly  around  in  the  warm  sun,  feed  on  the  edges  of 
the  leaves  of  the  oaks  and  mate.     Soon  after  mating  the  female  lays 
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her  egfi^  and  both  soon  die.    So  far  as  could  be  determined,  most  of  the 
beetles  live  about  two  weeks. 

The  Ego.  When  first  laid  the  egg  is  a  dull  white,  flattened  oval 
scale-like  object  1}  mm.  long  and  }  mm.  broad.  It  soon  becomes 
darker  with  age  and  development  and  in  from  4  to  5  days  turns  a  shiny 
black.  It  is  covered  with  a  varnish-like  covering  which  catches  the 
dust,  etc.,  so  that  in  a  week  or  more  it  looks  like  the  brownish  or  black- 
ish gray  bark  of  the  twigs.  The  egg  is  laid  singly  on  the  bark  of  the 
twig,  near  the  end  of  the  last  year's  growth.  It  is  not  tucked  under  a 
loose  flake  of  the  bark,  or  in  a  crevice,  but  is  laid  on  the  smooth  bark, 
usually  near  the  base  of  a  small  twig  or  a  leaf  scar.  In  the  great 
majority  of  cases  only  a  single  egg  is  laid  on  a  twig,  but  in  a  few  caaes 
two  were  observed  close  together  and  in  one  or  two  instances  three 
were  laid  scatteringly  along  the  stem.  In  hatching,  the  young  larva 
bon*8  into  the  bark  through  the  bottom  of  the  shell  and  packs  the  shell 
full  of  the  borings.  Most  of  the  eggs  are  laid  during  the  last  of  June 
and  the  first  of  July.  All  appear  to  hatch  in  from  two  to  three  weeks 
after  they  have  be<»n  laid. 

Number  of  Generatio.vs 
Th«»  oak  twig-girdler  is  a  two-year  species.  Eggs  laid  in  June  of 
1912.  1914  and  1916  produced  beetles  in  1914,  1916  and  1918.  In 
many  K>ralitie8  then'  is  no  brood  of  beetles  during  the  alternate  years. 
In  mtuv  there  an*  a  few  scattering  individuals  and  in  others  there  is  a 
wrll-4iefined  ImMxi  each  year;  that  is,  in  June,  beetles  will  be  emerging 
from  some  twign  while  year-old  larvs  will  be  found  in  others;  in  Jan- 
uary, eighteen-monthnold  larvae  will  be  found  in  the  large  twigs  and 
HJx-nionths  old  larvu"  in  the  small  ones.  A  most  interesting  occurrence 
wiw  objHTved  at  (  onfidenre.  Tuolumne  County,  during  August,  1919. 
All  of  the  s|)erinu*n!<  found  in  the  black  oak  wen*  small  larve  from  eggs 
laid  in  June,  1919,  while  all  of  those  found  in  the  canyon  live  oak  were 
year-old  larva*  from  eggs  lai<i  in  June,  1918. 

Natural  Knkmiea 

Natural  enemies  undoubtedly  play  an  important  part  in  the  life 
hJMory  of  the  twig-girdlrr.  Nine  speries  of  Hymenopterous  paraattet 
were  n'an*d  from  the  larval  mines  and  pupal  i*ell.H.  One  of  these  was  a 
new 8|M*rie.s  and  new  genus,  and  thret*  others  were  new  species.  Meaart. 
S.  \.  Kohwer  and  K.  \,  Cushman  identified  the  .specit^s  and  named 
the  new  ones. 

('njpttthtlcontUuji  rufigaMer  <*ushnian.*  n.  gt»n..  n.  sp.,  was  reared 
S4>veral  times  from  a  single  larva  or  eoetNm  found  in  the  pupal  cell  of 
tin*  gin  Her.     Two  (ryjyttndeus  fasciatus  Ashm.  wen*  n*ared  from  aim- 

»  Citohiimii,  R.  A..  I»ruc.,  l\  8.  Nml.  Muii.,  Vol.  W.  pp.  &34-a5. 
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ilar  pupal  cells.  Dorydes  macidipennis  Rohwer,  n.  sp.,  was  reared 
from  cocoons  found  in  both  the  larval  mines  and  the  pupal  cells. 
Another  species  of  Doryctes  was  reared  in  numbers  from  cocoons 
found  in  the  same  places.  In  one  locality  near  Palo  Alto  50  per  cent 
of  the  girdlers  were  parasitised  by  this  species.  Several  cocoons  occur 
packed  in  the  same  cell  or  mine.  Callihormius  sp.  was  reared  from  the 
larval  mines  and  possibly  the  pupal  cell. 

Ptinobius  agriliy  Rohwer^  n.  sp.,  larvse  were  found  to  emerge  from  pre- 
pupal  girdler  larvse  in  the  pupal  cells  and  formed  naked  pupae.  Only  a 
single  one  was  found  in  each  cell.  Metapdma  spectabilis  Westwood 
was  reared  from  the  girdler-infested  twigs.  It  may  be  a  hyperparasite. 
Tetrastichus  anthracinus  Ashmead,  a  small  black  tetrastichid,  was 
the  commonest  parasite  reared.  It  occurred  in  numbers  in  the  larval 
mines  and  pupal  cells  of  the  girdler.  As  many  as  seventeen  larvse 
were  found  in  one  girdler  larva.  Sometimes  the  girdler  larva  was 
killed  before  it  made  the  pupal  cell,  and  sometimes  afterward.  The 
Tetrastichus  larvse  then  emerged  and  formed  naked  pupae  in  the  mines 
or  cells.  Dinotus  agrili  Rohwer,  n.  sp.,  was  reared  several  times  from 
girdler-infested  twigs  sent  in  from  Pasadena  by  Dr.  A.  G.  Smith. 

Methods  of  Control 

The  best  method  of  control  developed  at  the  present  time  is  the 
pruning  of  the  infested  twigs.  This  should  be  done  in  the  spring 
about  April  first  before  the  beetles  emerge.  At  this  time  both 
the  twigs  infested  for  one  year  and  for  two  years  are  easily  distin- 
guished and  those  infested  for  the  two  years  must  be  treated  if  the 
infesting  insects  are  to  be  killed  before  they  emerge.  As  many  of 
the  infesting  girdlers  are  parasitised,  it  is  better  not  to  burn  the 
infested  twigs  but  to  cage  them  in  a  box  or  barrel  with  the  side  or 
top  made  of  number  16  mesh  wire  screen.  The  beetles  cannot  get 
through  this  and  will  soon  die,  while  the  parasites  will  escape  and 
attack  the  twig-girdlers  in  the  infested  twigs  overlooked  in  the  pruning. 

Poison  sprays  used  against  caterpillars  in  the  spring  kill  some  of  the 
beetles  as  they  feed  on  the  foliage  before  mating.  Contact  sprays  used 
against  scales  and  other  bark  pests  may  kill  some  of  the  eggs,  but  it  is 
doubtful  if  it  will  pay  to  use  either  of  these  if  fighting  only  the  girdler. 


FIELD  EXPERIMENTS  FOR  THE   CONTROL  OF  THE  APPLE 

MAGGOT 

By  Glenn  W.  Herrick,  Ithaca^  N.  Y, 

In  1910  the  writer  urged  Dr.  J.  F.  Illingworth,  then  a  graduate 
student  at  Cornell  University,  to  undertake  an  investigation  of  the 

»  Rohwer,  S.  A.,  Proc.  Ent.  Soc.  Wash.,  Vol.  21,  pp.  5-8. 
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apple  magROt  with  a  view  to  it8  control  by  the  sweetened  poisoned 
baits  which  had  l)een  »o  successfully  used  for  the  control  of  the  Med- 
iterranean Fruit-fly  in  South  Africa  a  few  years  previously.  I  pointed 
out  that  the  insect  had  never  been  adequately  controlled  in  this  coun- 
try and  that  if  the  poisoned  baits  proved  effective  here  it  would  be  a 
f(n*at  l)oon  to  fq^wers.  The  results  of  his  work  are  found  in  Bulletin 
324  of  the  Cornell  University  Experiment  Station. 

Illinf^orth's  demonstration  that  the  insect  could  be  effectively 
controlle<l  by  the  use  of  poisoned  baits,  sweetened  or  unsweetened, 
has  now  been  substantiated  by  experimental  evidence  on  a  consider- 
able scale,  notably  in  Canada,  and  by  the  sprayin^^  practices  of  many 
practical  fruit -f^^wers.  It  is  the  purpose  of  this  paper  to  add  to  these 
accumulating  proofs  of  Illingworth's  thesis  the  corroborative  results 
obtained  from  some  field  orchard  experiments  made  in  New  York 
during  the  s(»ason  of  1919.  In  this  connection  I  wish  to  acknowledge 
the  invaluable  aid  of  Mr.  E,  A.  Rundlett,  assistant  Farm  Bureau  agent 
of  Columbia  (\>unty. 

The  apple  maggot  is  abundant  and  destructive  in  the  Hudson  River 
Valley;  and  in  Columbia  County,  according  to  a  rather  extensive  and 
careful  survey  by  Rundlett,  it  constitutes  one  of  the  two  or  three 
major  apple  pests.  It  has  l)een  particularly  injurious  to  the  Maiden 
Blush,  Alexander,  Greening,  Baldwin,  Duchess,  and  Northern  Spy  in 
the  orchards  of  Mr.  James  Van  Alstyne  and  Mr.  A.  T.  ()gden  near 
Kinderhook,  N.  Y.  In  the  orchards  of  Mr.  Van  Alstyne,  for  the  past 
four  years,  the  Alexanders  have  been  so  seriously  infesteti  that  few 
have  l)een  fit  for  shipping.  All  of  them  <iuring  the  season  of  1918  were 
seconds  and  a  large  part  of  them  droppe<l  and  were  worthless.  The 
Maiden  Blush  apples  have  also  <iropped  l>adly  and  in  1918,  especially, 
were  nearly  worthless.  The  Baldwins  and  Greenings  ha>'e  been 
badly  infested  with  the  maggot  and  many  of  them  reduced  to  seconds 
while  a  gcxxlly  fM^centage  have  lieen  renderwl  worthless  for  market 
purfK)sc»s. 

In  the  orchard  of  Mr.  Ogden  last  year  (1918)  se>Tnty  odd  barrels  of 
Northern  Spies  wen»  pnxluced  on  his  tnM»s  of  which  only  three-fourths 
of  a  barrel  wen*  of  first  quality.  The  others  were  so  badly  infested 
that  they  wen*  either  put  in  as  seconds  or  not  markete<l  at  all.  The 
crop  was  considennl  a  failure.  Nearly  all  of  his  other  varieties  were 
inf(*sted,  es|)ecially  the  Baldwins  and  Duchess. 

During  the  last  days  of  June  the  writer,  in  company  with  Mr. 
Rundlett.  visited  the  orchards  nanuMl  an<l  arranged  for  the  applica- 
tion of  the  fK)i.H<>n  sprays.  Mr.  Van  .\lstyne  applies!  the  first  spray, 
6  pounds  of  anM*nate  of  lead  to  100  gallons  of  water,  on  July  3.  The 
second  application  was  made  on  July  17  and  18.  practically  two  weeks 
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after  the  first.    The  following  table  gives  the  weather  conditions  as 
recorded  by  Mr.  Rundlett  in  Columbia  County  during  this  interval. 


Julyl. 

Wann  and  fair 

July 

10. 

Cool,  rainy 

2. 

Hot,  fair 

11. 

Cool,  fair 

3. 

Hot,  f  air 

12. 

Warm,  fair 

4. 

Hot,  fair 

13. 

Fair 

5. 

Hot,  fair 

14. 

Warm,  fair 

6. 

Wann,  rain 

16. 

Cool,  cloudy,  very  humid 

7. 

Wann,  fair 

16. 

Rain  in  morning,  clear  afternoon 

8. 

Cool,  fair 

17. 

Warm,  fair 

9. 

Cool,  fair 

18. 

Warm,  fair 

The  orchards  on  Mr.  Ogden's  place  were  sprayed  first  for  the  maggot 
on  June  30  and  the  second  time  on  July  17.  Powdered  arsenate  of 
lead  3  pounds  to  100  gallons  of  water  was  used  in  these  orchards 
and  since  the  places  are  near  together  the  weather  conditions  were 
similar.  It  should  be  stated  in  this  connection  that  the  spraying 
was  done  rather  thoroughly,  care  being  taken  to  cover  all  of  the 
foliage  of  each  tree  from  the  lowest  to  the  highest  branches.  More- 
over special  effort  was  made  to  spray  every  apple  tree  on  the  place 
so  as  to  leave  no  breeding  grounds.  I  visited  and  examined  the  or- 
chards in  company  with  Mr.  Rundlett  on  September  11.  The 
Alexanders  and  Maiden  Blush  on  the  farm  of  Mr.  Van  Alstyne  had 
been  harvested.  He  said  that  75  per  cent  of  the  Alexanders  were 
of  quality  A  and  that  the  crop,  as  a  whole,  was  fine.  The  Blush 
apples  dropped  but  little,  were  remarkably  free  from  infestation, 
and,  as  he  expressed  it,  ^Sverc  fine/' 

The  Baldwins  and  Greenings  were  still  on  the  trees  and  were  in 
fine  condition — as  handsome  a  crop  as  I  have  seen  this  year.  Later, 
Mr.  Van  Alstyne  tells  me,  some  infection  of  scab  developed  on  the 
Greenings.  Only  occasionally  could  we  find  an  infested  apple 
on  the  trees  and  there  were  very  few  drops.  It  is  worthy  of  note  that 
two  trees,  one  a  Spy,  close  to  the  house,  and  another  variety,  the  name 
of  which  I  do  not  recall,  that  stood  on  an  inaccessible  bank  behind  the 
poultry  house,  were  not  sprayed.  I  believe  that  every  apple  on  the 
Spy  tree  was  infested  with  maggots  and  a  very  large  percentage  of 
those  on  the  inaccessible  tree.  These  two  trees  will  be  cut  and  burned 
before  spring  and  thus  the  breeding  grounds  destroyed. 

Perhaps  the  crop  of  Spies  in  the  orchard  of  Mr.  Ogden  afforded  the 
most  striking  example  of  the  results  of  the  spraying.  The  trees  bore 
a  fine  crop,  probably  more  than  last  year  and  we  did  not  find  an  infested 
apple.  So  far  as  color,  smoothness,  and  freedom  from  injury  were 
concerned  the  apples,  as  the  foreman  said,  would  nearly  all  go  in  qual- 
ity A.  Size,  however,  would  prevent  such  a  realization.  When  the 
Spies  were  picked,  however,  a  slight  infestation  was  found  which  is 
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de8cril)cd  in  the  following  words  by  Mr.  Ogden,  "To  my  great  delight 
I  find  almost  no  maggot.  A  little  in  the  Spies  but  altnoti  none — last 
year  I  could  not  get  two  barrels  of  good  Spies  out  of  75." 

ljti»i  year  the  Baldwins  and  Duchess  in  these  orchards  were  badly 
infcHtod.  This  year  these  varieties  were  practically  free  from  infesta- 
tion. In  answer  to  my  question,  **Did  the  two  applications  of  poison 
that  you  made  control  the  apple  maggot  satisfactorily?''  Mr.  Ogden 
n^pliod  in  the  following  words:  ''Absolutely.  I  doubt  if  we  could  do 
a  Ix'tter  job.  I  have  nearly  2,000  barrels  this  year  and  a  very  high 
per  cent  of  A  grade.  I  am  satisfied  by  following  same  method  we  can 
control." 

The  results  in  these  two  carefully  sprayed  orchards  were  obtained  in 
face  of  the  fact  that  the  maggot  was  more  or  less  abundant  in  the  whole 
of  the  western  border  of  Columbia  County  and  caused  general  loss  to 
nearly  all  of  the  growers  as  Rundlett  determined  by  his  careful  survey. 

Situated  near  Mr.  Van  Alstyne*s  place  is  a  large  dairy  farm  having 
a  HHiall  orchard  on  it  of  mixed  varieties.  It  appears  that  all  of  the 
varieties  in  this  orchard  have  been  badly  infested  with  the  maggot  for 
some  years  and  we  were  anxious  to  have  it  sprayed  as  a  matter  of  pro- 
l<»ction.  We  were  able  to  induce  the  dairy  foreman  to  give  this  or- 
rlmrd  two  sprayings  at  al>out  the  same  time  as  the  other  orchards  were 
sprayed  although  I  do  not  have  the  exact  dates.  This  orchard  was 
Hpray<»d  with  lime-sulfur  and  arsenate  of  lea<l  each  time.  So  far  as 
wr  could  judg(*  in  talking  with  the  fon*man  the  spraying  had  not  been 
lionr  with  any  grt^at  care  or  thonnighness  and  with  little  interest  in  the 
ii)att<T.  The  owner  was  ill  and  unable  to  look  after  any  outside  mat- 
ten*  and  the  foreman  is  a  tiair>'man.  The  results  were  not  satisfactory 
to  the  nitomologlMt  although  the  foriMnan  was  very  enthusiastic  Ije- 
raujM*  thr  apple.**  wen»  so  much  fn»er  of  the  maggot  than  they  had  been 
in  pri»viou.H  years.  As  a  matter  of  fact,  there  was  considerable  infesta- 
tion in  nearly  all  of  the  varieties  we  examineti  and  a  gooilly  pc*rcentage 
of  drops.  Kither  the  additicm  of  the  lime-sulfur  or  the  can»less  spray- 
ing or  a  combination  of  Iwth  factors  pn»vented  the  success  obtaiiHMi  in 
the  other  orchards  where  the  prime  object  was  to  dt'stroy  the  maggot . 

( 'aesar  an<i  S|H»ncer*  have  obtaintMl  ex|HTimental  evidence  which 
indicates  that  the  cherr>'-maggot  flies  are  not  ilestroyetl  as  effectively 
by  a  mixtun*  of  lime-sulfur  and  ars<»nate  of  lead  as  they  are  by  arsi*- 
nate  of  l(»ad  alone  in  water  or  by  a  combination  of  arsenate  of  lead, 
rn<>las.M's.  and  water. 

T\u'  nsiilts  of  the.«M»  ro6|M»rative  field  expt»riments.  it  S4H»ms  to  me, 
show  that  rather  more  thorough  spraying  than  I  f«)rmerly  th'^Mned  im- 

'  (*iii*!«ar.  L.,  Ami  .'^jirnivr.  <».  J  .  ('Jhttv  fruit-fli«*,  iVpt  .\nr.,  Ont  Can  .  Hul.  2*27, 
pp.  22  ikfKl  '2S,  1915. 
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portant  is  necessary  to  the  most  successful  control  of  this  insect.  In 
addition  to  this  I  am  convinced  that  all  of  the  apple  trees  liable  to 
infestation  in  an  orchard  should  be  sprayed  in  order  to  prevent  any 
migration  of  the  flies  from  untreated  varieties.  In  any  clean-up 
attempt  all  old  derelict  trees  about  the  farm  buildings  should  be 
thoroughly  sprayed  or  else  cut  down  and  destroyed. 


WILD  HAWTHORNS  AS  HOSTS  OF  APPLE,  PEAR  AND 
QXJINCE  PESTS 

By  Walter  H.  Wellhoube,  Ithaca^  N,  Y, 

The  wild  hawthorn  trees  have  for  many  years  been  recognized  by 
entomologists  as  the  native  hosts  of  a  number  of  injurious  native  in- 
sects which  now  attack  the  apple,  pear  and  quince,  having  adopted 
these  hosts  after  they  were  introduced  and  cultivated  in  North  Amer- 
ica. Among  the  number  may  be  mentioned  the  apple  maggot,  Rfiago- 
letis  pomonellay  the  dark  apple  red  bug,  Meter ocordyliis  maliniis^  the 
quince  curculio,  Conoiracheltia  cratasgiy  the  lesser  apple  worm,  Las- 
peyresia  prunivora  and  the  woolly  apple  aphis,  Eriosoma  lanigera. 

This  migration  to  new  hosts  has  been  generally  attributed  to  the 
close  botanical  relationship  which  exists  between  the  hawthorns  and 
the  apple,  pear  and  quince,  all  four  being  classed  in  the  apple  family. 
Another  factor  which  tends  to  make  these  hosts  interchangeable  is 
their  almost  identical  habitat.  This  allows  insects  which  are  re- 
stricted by  differences  in  temperature,  moisture,  light  or  soil,  as  well 
as  by  botanical  relationship,  to  accept  apple  in  place  of  hawthorn. 
The  native  hawthorns  grow  wild  in  most  of  the  apple  and  pear  growing 
sections  of  the  country.  The  planting  of  orchards  in  places  where 
hawthorns  were  growing  has  already  initiated  a  number  of  new  fruit 
tree  pests.  With  the  continued  extension  of  agriculture  the  uncul- 
tivated areas  where  hawthorns  grow  arc  still  being  reduced  and  their 
insect  population  must  continue  to  seek  substitute  hosts. 

The  writer  has  a  list  of  374  species  of  insects  which  have  been  found 
to  feed  upon  the  hawthorns,  and  210  of  the  species  are  found  in  the 
United  States.  Very  few  of  these  seem  to  be  permanently  injurious 
to  the  hawthorns  and  many  of  them  do  almost  no  injury,  yet  when  they 
adopt  as  a  host  the  apple,  pear  or  quince  which  has  been  nursed  and 
shielded  from  hardships  so  long  that  it  has  become  tender  and  non- 
resistant,  the  injury  may  become  much  greater.  For  instance  the 
puncture  of  the  quince  curculio  in  the  side  of  a  haw  causes  no  great 
deformation  of  the  fruit  but  its  puncture  in  the  side  of  a  quince  or 
pear  will  cause  a  marked  depression  and  result  in  a  knotty  fruit. 
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Among  the  more  important  of  the  species  which  are  now  only  Cra- 
tip^iH  or  hawthorn  pests  but  which  we  may  probably  expect  on  our 
cultivated  fruits  later  are  the  following: 

The  hawthorn  blossom  weevil,  Anthanomus  nebuhsus  Lee.  Its 
life  history  and  habits  are  identical  with  those  of  the  apple  blossom 
we<»vil  of  Europe  which,  according  to  Theobald,  sometimes  destroys 
40  \ycT  cvnt  of  the  apple  crop  in  England.  As  yet  our  species  attacks 
only  Oatsegtis  but  its  habit  of  attacking  the  fruit  buds  would  make  it 
a  ver>'  dangenms  pc»st  if  it  should  attack  the  apple. 

The  hauihorn  fruit  miner,  Blasiodacna  curvilinetlla  Chamb.  The 
larvae  of  this  little  Cosmopter>'gi<i  are  among  the  most  common  causes 
of  ••wormy"  haws  in  C^entral  New  York  and  they  probably  are  dis- 
tribute<i  at  least  over  the  eastern  states.  The  larvs  have  the  habit  of 
leaving  the  fruit  in  early  autunm  and  burrowing  into  a  dead  twig  or 
weed  stem  to  spend  the  winter.  They  have  undoubtedly  been  long 
overlooked  l)ecause  they  are  very  active  and  work  their  way  through 
the  breeding  cages  to  esca^x^  even  through  several  layers  of  fine  meshed 
cheese  cloth. 

A  new  leaf  bug,  LygtM  unirittatus  Knight,  resembling  the  fake 
tarnished  plant  bug  in  appearance,  has  been  found  by  the  writer  punc- 
turing the  fruits  of  (^rat^gus  at  Ithaca  and  Knight  believes  this  will 
eventually  lx»come  an  apple  pest.  Its  punctures  do  not  deform  the 
haws  to  any  extent  but  may  affect  the  apple  differently. 

A  numlx>r  of  leaf-hoppers,  the  most  numerous  of  which  are  Empoa 
qurrri,  lAimenia  vulgarin,  Erythroneura  Miqua,  and  Idiocems  provan^ 
chrn,  caus<'  considerable  damage  to  the  (^rat^gus  foliage. 

The  four-spotted  hawthorn  aphid,  Macroniphum  craUrgi  Monell, 
n>mains  all  sununer  on  hawthorn  and  has  cause<l  much  damage  to  the 
tn*es  even  during  wann  dry  weather.  It  is  easily  distinguishe<l  from 
our  (*ommon  hawthorn  and  apple  aphids  by  the  four  conspicuous  dark 
griMMi  s|M)ts  arrangetl  in  a  rectangle  on  the  Imcks  of  the  apterous 
f«*nmle!<. 

Argynsthia  orea^fUa  (Mem.  A  little  white  ami  gi>l<l  bud  moth  which 
in  the  larval  .^tage  Imres  into  the  tenninal  buds  causing  them  to  wilt 
and  die  in  .May.  The  blackene<l  terminals  an*  o<*casionally  ver>'  nu- 
merous* on  hawthorns  alNiut  Ithaca. 

Over  KM)  si)ecies  of  insects  which  fee^l  on  apple  also  fee<i  on  haw- 
thorns.    Among  them  an>  the  following  common  apple  pests: 

FaIm*  tamutHtl  plant  huK,  Ly^us  communis 

.\pplf*  aphi<U  (.tpAiji  fiirpwr,  A.  /M>mi.  .t.  mHn,  Knomtma  (anayrm) 

Smk*  in^rrtj*   iAafmiuMuM  prminotiut.  (*htfnasp%M  furfura,  IjtindoaapKt*   u/ini, 

l^ctinium  afrm,  rtc.  > 
y\i*n  \itrriien  {HaUtatfoitaera  Lrr..  Crtpuiodera  Mstrntt  Unn.,  tici 
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Apple  curculio,  ArUhonomtLS  quadrigibbw 

Plum  curculio,  ConotrachdtL8  nenuphar 

Apple  weevil,  Paeudanihonomus  craUBgi 

Hickory  tussock  moth,  HalisidotajocirycB 

White  marked  tussock  moth,  Hemerocampa  leucostigma 

Antique  tussock  moth,  NotolophtL8  cmtiqua 

Yellow-necked  apple  caterpillar,  DoUana  ministra. 

Red-humped  apple  caterpillar,  Schizura  concinna 

Tent-caterpillajrs,  Maktcosoma  amencana^  M .  dUstria 

Fall  webworm,  Hyphantria  cunea 

Leopard  moth,  Zeuzera  pyrina 

Canker-worms,  Alsophila  pomeUma^  Paleacrita  vemata 

Bud  moths,  Tmetocera  oceUana^  Recurvaria  naneUa 

Leaf  rollers,  Archipa  argyroapila,  A,  roaaceana,  Anq^lia  nubeculanaf  Eulia  quad- 

rifaaciana 
Lesser  apple  worm,  Laapeyreaia  pnmive/ra 
Case  bearers,  Coleophora  fletcherelUif  C.  maliuoreUa 
Leaf  miners,  Tiacheria  malifolieUay  Omix  geminaiella 
Leaf  crumpler,  Mineola  indigeneUa 
Apple  maggot,  Rhagoletia  pomaneUa 

The  popular  belief  that  the  round-headed  apple-tree  borer,  Saperda 
Candida,  and  the  codling  moth,  Cydia  pomonella,  are  common  feeders 
on  Crataegus  has  not  been  borne  out  by  the  writer's  observations.  In 
a  number  of  natural  thickets  where  hawthorns  and  seedlmg  apple  grow 
together  the  round-headed  borers  have  been  watched  for  two  years. 
The  adults  were  quite  commonly  found  resting  on  the  foliage  of  both 
hawthorn  and  apple  in  June  and  July  but  the  larvae  could  be  found  only 
in  the  apple.  The  apple  was  so  heavily  infested  that  very  few  trunks 
remained  standing  and  many  young  sprouts  from  the  roots  had  grown 
up  in  their  places.  The  larvae  were  found  girdling  these  sprouts  and 
were  also  infesting  a  well  kept  orchard  across  the  railroad  track.  The 
hawthorns  showed  no  sign  of  having  been  touched  by  the  borers. 
At  least  two  of  our  common  species  of  hawthorns,  Cratcegus  punctata 
and  C.  pruinosa  were  present  in  these  thickets. 

The  codling  moth  has  not  been  found  among  the  insects  reared  from 
the  haws  during  the  past  two  seasons  and  only  one  record  has  been 
found  of  its  ever  being  reared  from  hawthorn.  That  is  in  the  notes  of 
the  late  Professor  Slingerland.  He  states  that  in  September  189Q 
^^I  gathered  a  lot  of  haws  and  placed  them  in  cages  to  breed  the  cod- 
ling moth.  Examined  several  (25  perhaps)  of  the  haws  and  never 
failed  to  find  at  least  one  larva  in  each.  May  13  one  adult  emerged. 
Several  other  smaller  moths  were  found  in  the  cages  also.  May  19 
one  adult  emerged  and  is  pinned.^*  The  smaller  moths  were  probably 
the  lesser  apple  worm,  Laspeyresia  priinivora,  since  this  species  has 
been  reared  in  abundance  from  the  haws.  The  larvae  of  L.  prunivora 
have  undoubtedly  been  mistaken  for  those  of  the  codling  moth  in 
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many  cases  and  since  their  resemblance  is  very  dose  it  is  not  surprising 
that  the  codling  moth  was  believed  to  breed  quite  commonly  in  haws. 

In  view  of  the  fact  that  the  wild  hawthorns  are  hosts  of  many  of  our 
present  apple,  pear  and  quince  pests  and  also  of  many  potential  insect 
po8t8,  not  to  mention  the  cankers,  blights  and  rusts  which  they  may 
harl>or,  should  we  not  remove  them  from  the  vicinity  of  our  orchards 
or  at  least  give  them  insecticidal  treatment?  The  cumulative  benefit 
which  would  be  gained  from  spraying  an  orchard  several  years  in  sue- 
resHJon  may  be  lost  if  the  surrounding  country  continually  furnishes 
a  now  supply  of  pests. 


SOME   STUDIES  ON  THE  EFFECT  OF  ARSENICAL  AND 

OTHER  INSECTICIDES  ON  THE  LARViB  OF  THE 

ORIENTAL  PEACH  MOTH 

By  Alvah  Pctkbson,  A$$isiani  Eniamolof^,  Stw  Jfrtey  AgrieuUurai 
Experiment  SUUion 

Introduction 

The  oriental  peach  moth,  Ixupq/resia  moletia  Busck  is  found  in 
several  localities  in  New  Jersey.  It  is  particularly  abundant  in 
orchards  about  Red  Bank  and  New  Brunswick.  The  author  has 
given  this  pest  considerable  attention  for  two  seasons,  1918  and  1919. 

During  these  seasons  it  has  been  noted  that  there  ha\'e  been  at  least 
thn^  full  broo<ls  and  a  partial  fourth.  The  first  larval  injur>'  to  the 
twigs  in  1919  was  seen  the  first  week  in  June  at  Mr.  J.  C\  Hendrick- 
son*8  three  year  old  peach  orchard  (Hale  variety)  near  Mid<lletown, 
N.  J.,  at  that  time  no  tree  possessed  over  ten  injuretl  twigs.  In  1918 
this  orchard  was  «everc»ly  infested.  Some  of  the  trees  had  over  90  per 
i*<*nt  of  the  twigs  injured  during  the  month  of  July.  During  1919  the 
infestation  in  this  orchard  was  approximately  50  per  cent  less  than 
in  1918.  The  last  freshly  injured  twig  oljser\Td  in  1919  was  found  on 
August  'M)  in  the  orchard  at  the  college  farm. 

Twig  injur>'  to  peach  trees  is  most  s<*\Tn»  during  the  first  thn»e  years 
after  the  trees  are  set  out  in  the  orchard.  It  has  l)een  n»|)eatedly 
ol>«»r\'e€l  that  in  old  orchanls  (fi\T  years  or  more)  twig  injur>'  is  not 
M*rious.  S^'veral  old  orchanls  have  been  examine<l  which  are  Adjai^ent 
to  lu'avily  infested  young  orchartls  and  little  or  no  twig  injur>'  aniUi  Im* 
found.  It  is  apparent  that  the  larvie  prefer  young,  tender,  vigonmnly 
gn>wing  .nhoots. 

The  firj*t  fruit  injur>'  in  1919  was  seen  the  last  week  in  June  while  the 
la«*t  fniit  infeHtation  was  ol)serve<l  on  SeptenilxT  10  at  New  Brunswick. 
So  far  as  known,  no  fresh  larval  injur>'  of  any  dej»rription  has  U*<»n  !*«t»n 
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after  this  date  in  New  Jersey.  Fruit  injury  to  peaches  has  seldom  ex- 
ceeded 10  per  cent  of  the  crop  in  any  orchard  in  this  state.  In  most 
orchards  it  was  much  less  than  10  per  cent.  This  pest  has  also  been 
found  attacking  the  fruit  of  apple  and  quince  trees  in  New  Jersey. 
Entomologists  in  other  states  have  recorded  injury  to  cherry,  plum 
and  apricot  trees  and  also  to  ornamental  fruit  stock. 

The  larva,  when  it  hatches  from  the  egg  is  very  small,  somewhere 
between  1-2  mm.  in  length.  When  it  is  full  grown  it  measures  12-13 
mm.  in  length.  The  larva  usually  enters  a  growing  peach  twig  at  its 
distal  end ;  however,  it  may  make  its  way  into  the  shoot  near  the  base 
of  a  leaf  petiole  or  the  point  of  entrance  may  be  the  petiole  itself. 
Before  it  enters  it  usually  spins  a  loose  silken  cocoon  about  its  body. 
The  silken  threads  close  the  open  spaces  between  the  leaves  at  the 
point  where  the  larva  enters.  Larvae  that  are  half  grown  or  larger 
seem  to  be  more  inclined  toward  spinning  a  loose  cocoon  before  enter- 
ing than  very  small  larvae.  Usually  before  the  silken  cocoon  is  com- 
pleted the  larva  proceeds  to  bite  out  pieces  of  green  tissue  from  the 
stem  or  small  leaves  and  places  these  particles  on  the  thin  web  about 
its  body.  The  green  particles  soon  dry  and  turn  brown,  thus  making  a 
collection  of  brown  frass  at  the  point  of  entrance. 

So  far  as  known,  the  larva  does  not  consume  any  of  the  outer  green 
tissue  of  the  twig  at  the  point  where  it  enters.  It,  apparently,  waits 
until  it  is  within  the  stem  before  it  partakes  of  food.  The  above  fact 
seems  to  be  true  of  all  larvae,  particularly  those  that  are  half  grown  or 
larger.  Other  investigators  have  also  recorded  the  above  observations 
in  respect  to  the  feeding  habit  of  the  larva.  Since  the  larva  fails 
to  consume  the  outer  green  tissue  as  it  enters  a  shoot  this  probably 
accounts  for  our  failure  to  obtain  a  satisfactory  control  in  orchard 
experiments  with  arsenical  sprays  in  1918. 

One  larva  may  enter  several  growing  shoots,  three  or  more,  before 
it  obtains  sufficient  food  to  complete  its  larval  development.  This 
fact,  in  part,  accounts  for  the  large  number  of  injured  twigs  one  may 
observe  on  a  heavily  infested  tree  and  yet  find  comparatively  few 
larvae. 

Larvae  also  enter  the  fruit  of  peach  trees.  Many  of  them  go  into 
the  fruit  near  the  stem  end,  but  they  also  enter  the  sides  of  the  peaches. 
The  larvae  usually  deposit  a  mass  of  green  tissue  at  the  point  of 
entrance  on  the  fruit.  Here  again  the  larvae,  apparently,  do  not 
consume  their  first  mouthfuls  of  peach  tissue. 

Experiments 
During  1918  a  number  of  severely  infested  trees  were  carefully 
sprayed  with  arsenical  mixtures  of  varying  strengths.     In  no  case 
were  we  able  to  get  over  a  50  per  cent  reduction  in  the  number  of 
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infefltcd  twiKs  and  on  some  trees  the  infestation  was  not  appre- 
ciably reduced.  This  season  instead  of  carrj'ing  on  extensive  orchard 
exp<Tinients  most  of  the  tests  were  conducted  at  the  laborator>'  and 
on  small  individual  trees.  Under  these  conditions  we  could  carefully 
watch  the  liehavior  of  the  larvap. 

The  following  tables  show  the  results  of  placing  individual  (usually 
no  more  than  one  on  a  twig  or  fruit)  larve  on  treate<l,  freshly  cut, 
pvHvh  twigs  and  treated,  freshly  picked  green  fruit.  When  liquid 
sprays  were  use<i,  the  material  was  applied  with  a  small  hand  atomizer 
in  such  a  way  as  to  thoroughly  coat  the  twig  or  fruit.  Casein-lime 
compf>Hed  of  50  per  cent  casein  (lactic)  and  50  per  cent  hydrated  lime 
was  use<i  as  a  spreailer  for  some  of  the  liquid  sprays.  The  larve 
were  pla(*ed  on  the  liciuid  treated  twigs  and  fruit  as  soon  as  they  w*ere 
dry.  The  dusts  were  placed  in  a  small  hand  dusting  bag  which  was 
nuide  of  two  thicknesses  of  fine  mesh  cheese-cloth  and  then  shaken 
onto  the  twigs  or  fruit. 

In  Tables  I  and  II  the  larva»  use<l  in  the  experiments  varitKl  in  length 
from  5  9  mm.  while  in  Table  III  the  exact  size  of  each  larva  was 
known.  In  Table  III  the  larva?  have  lieen  groupetl  into  three  sizes, 
2-4.  5  0.  and  7  1)  mm.  I^rvie  larger  than  9  mm.  were  not  used  be- 
cause the  majority  of  them  (upon  removal  from  a  twig)  show  a  strong 
tendency  to  seek  a  place  to  build  a  cocoon  and  pupate  rather  than 
reenter  a  new  sluMit  or  fruit .  WhencN-er  material  was  needed  for  experi- 
ments, newly  infested  twigs  wen*  collect*»d  from  nearby  orchards  and 
Xhv  larva*  were  remove<l.  They  were  immediately  placed  on  newly 
tn»ated.  fn»shly  cut  twigs  or  fruit.  The  cut  ends  of  the  twigs  were 
phiced  in  water  to  keep  them  fresh  while  the  individual  peaches  were 
each  placed  under  a  s(*parate  glass  dish.  Oboer>'ations  on  most  every 
test  were  ma<le  12.  24  and  48  hours  after  the  start  of  each  experiment. 
The  olw(*rvations  recorded  in  the  tables  were  taken  48  hours  after  the 
exp^Timent  was  ntarted.  This  gave  sufficient  time  for  the  poison  to 
act  on  the  larva*  provided  they  consume<l  the  same.  In  order  to  be 
sure  <if  this  point  ol)servations  were  always  ma<le  at  the  end  of  three  to 
five  days  with  each  substance  testetl  and  in  no  case  was  there  any 
change  in  the  results  compared  with  the  48  hour  record.  In  most 
instance's  the  larva*  had  entered  or  startinl  to  enter  the  twigs  or  fruit  12 
hours  after  they  were  place<l  on  the  same.  If  they  did  not  enter  in  this 
perioil  thi*y  usually  refuse<l  to  do  so.  Many  of  the  larv»  recorded  as 
lost  or  in  the  column  showing  no  injur>'  or  no  larva  seen,  were  present, 
alive  and  active  at  the  24  hour  perio<l.  but  for  some  reason  diaappeared 
by  the  48  hour  pi*rio<l.  They  may  have  liecome  dislodged  while  wan- 
dering over  the  smooth  surface  of  the  twigs  or  it  is  probable  that  some 
of  them  were  poisoned. 
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The  results  of  the  liquid  spraying  experiments  with  the  twigs  (Table 
I)  show  that  one  or  more  larvae  were  able  to  penetrate  any  of  the  coat- 
ings put  on  the  new  peach  shoots  and  safely  reach  the  center  of  the 
treated  twig.  None  of  the  arsenical  sprays  employed  stopped  the 
larvfiB  from  entering.  In  a  few  instances  some  of  the  younger  larvse 
seemed  to  be  repelled  by  the  poisoned  material. 

The  results  of  the  dusting  experiments  (Table  II)  show  a  very  small 
percentage  of  kill.  With  the  exception  of  Paris  green,  two  or  more 
larvae  in  each  set  of  tests  entered  the  thoroughly  dusted  twigs.  Paris 
green  and  magnesium  arsenate  showed  the  greatest  percentage  of  kill, 
but  these  substances  by  themselves  will  injure  peach  foliage.  Helle- 
bore, pyrethnun,  tobacco  lime  and  lime-sulfur  dusts  were  also  tried. 
None  of  these  were  effective  except  pyrethnun.  This  substance 
seemed  to  have  a  repellent  effect.  The  larvae  were  not  killed  by  the 
pyrethrum,  but  most  of  them  refused  to  enter  the  twigs  coated  with 
this  dust. 

Table  III  shows  the  response  of  larvae  of  known  size  to  lead  arsenate 
mixtures  (lime  and  sulfur)  when  used  in  liquid  and  dust  forms.  The 
poison  was  thoroughly  applied  to  immature  peaches.  A  very  small 
percentage  of  the  2-4  mm.  and  5-6  mm.  larvae,  but  none  of  the  7-9 
mm.  larvae,  were  killed  by  the  lead  arsenate  when  it  was  applied  in 
liquid  form  at  the  rate  of  2  to  4  pounds  to  50  gallons  of  water  with  the 
addition  of  casein-lime,  2  pounds  to  50  gallons,  acting  as  a  spreader. 

All  larvae  smaller  than  4  mm.  were  killed  when  placed  on  fruit 
coated  with  a  fine  dust  of  lead  arsenate,  1  part  and  hydrated  lime,  5 
parts  or  lead  arsenate,  1  part  and  finely  ground  sulfur,  1  part.  Of  the 
two  mixtures  the  lead  arsenate  and  sulfur  mixture  was  more  efifective 
with  the  larger  larvae  for  it  killed  over  80  per  cent  of  the  5-6  mm. 
larvae  and  30  per  cent  of  the  7-9  mm.  larvae  while  the  lead  arsenate  and 
lime  dust  only  killed  60  per  cent  of  the  5-6  mm.  larvae  and  2  per 
cent  of  the  7-9  mm.  larvae.  Finely  divided  hydrated  lime  by  itself 
killed  40  per  cent  of  the  2-4  mm.  larvae  and  over  35  per  cent  of  the 
5-6  mm.  larvae,  but  none  of  the  7-9  mm.  larvae.  This  substance  does 
not  act  as  a  stomach  poison,  but  the  lime  seems  to  make  it  difficult  for 
the  small  larvae  to  crawl  over  a  coated  surface.  The  fine  dust-like 
particles  of  lime  catch  on  the  ventral  aspect  of  the  body  and  also  cling 
to  the  fine  setae  scattered  over  the  various  segments.  This  probably 
causes  the  thin  skin  of  the  larva  to  become  very  dry.  Many  of  the 
larvae  on  the  dusted  fruit  seemed  to  gradually  decrease  in  size  and 
shrivel  before  they  died. 

The  coating  of  dust  on  the  fruit  in  the  above  experiments  was  prob- 
ably somewhat  heavier  than  what  might  be  found  on  the  average  fruit 
when  dusted  under  orchard  conditions.     The  results  of  the  above  dust- 
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Tabls  I. — Tbi  Ewwmcr  or  AtmmmcAL  Airo  Omsa  Liqitio  Bfbats  o*  Last  a  or  VAUor«  8tUM 

(5-0  MM.)  Wbbm  tsb  Lxmrm  Ami  Placso  om  Tbitobr  Oaowufo  Pbacm  Tbbb  Twmm 

WHICH  Ami  TaoaouoaLT  Coatbo  wtm  thb  BrmAT  Mixtvrb 
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0 

2 

^ 

IS 
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0 

0 

I 
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0 

0 
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12 

1 

0 

0 

IS 
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1 

0 

0 
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0 

1 

12 
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0 
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10 

inic  (*x[M>riiiH*iit<<  with  fruit  nhow  that  the  Hinall  lan'»  may  lie  killed  by 
a  combination  of  lead  antenate  and  lime  or  lea<l  arsenate  and  ivulfur, 
but  many  of  the  larger  larvie  will  not  Ix*  killeil. 

A  wrie«  of  exjM^rimentfl  were  conducted  with  fruit  in  place  of  tender 
|)each  twigy.  The  ini^ect  icide8  ui«ed  were  nimilar  to  tho«te  shown  in 
Tables  I  and  II.  The  results*  obtained  (not  ithown  in  table  form) 
were  in  many  wayn  similar  to  those  shown  in  Tablei<  I  to  III.  The 
varioUf<  an*enicals  applied  tks  dusts  to  the  fniit  wen*  su|K*rior  to  liquid 
sprays  in  killinic  the  larvie.  yet  in  no  cast*  was  tluTe  a  complete  control. 
A  f«*w  <if  the  larvip  were  killtnl  when  the  anM^nicaU  wen»  use<l  in  li(|uid 
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Tabls  II. — ^Thk  Effsct  op  Arsknical  and  Oibbs  Dnan  on  Larvjb  op  Vabioub  Sins  (5-0  mm.) 

Whbn  thk  Laxvm  Ark  Plackd  on  Tkndsr  Gbowino  Pbacr  Trkk  Twioa  which  Abb 

Thorouoblt  Dubtkd  with  thk  McmiRBS 
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22 

Lead  arsenate,  1  pt.-lime  5  pts. 
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14 

23 

Lead  arsenate,  1  pt.-sulfur  1  pt. 
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1 

3 

17 

24 

Calcium  arsenate 

6 
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2 

10 

25 

Calcium  arsenate.  1  pt.-lime  5  pts. 

10 

0 

0 

0 

5 

15 

26 

Magnesium  arsenate 

3 

0 

1 

4 

3 

11 

27 

Masnesium  arsenate,  1  pt.-lime  5 
pts. 

4 

1 

1 

2 

10 

18 

28 

Zinc  usenite,  1  pt.-lime  5  pts. 

8 

2 

0 

1 

4 

15 

29 

Paris  green 

0 
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1 

1 

6 

30 

Paris  green.  1  pt.-lime  5  pts. 

2 

2 
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3 

8 

31 

HeUebore 

6 

2 

0 

1 

5 

14 

32 

Hellebore,  1  pt.-lime  5  pts. 
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33 

Pyrethrum 

4 
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19 

34 

Pyrethrum,  1  pt.-lime  5  pts. 

4 

0 

0 
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4 

9 

35 

Tobacco 

10 

0 
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0 

4 

14 

36 

Tobacco.  1  pt.-lime  5  pts. 

2 

1 

0 

0 

8 

11 

37 

Lime  (hydrated) 
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0 

6 

38 

Lime-sulfur 
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0 

0 

1 

6 

39 

Check 

12 

0 

0 

1 

1 

14 

form  at  the  rate  of  4  pounds  to  50  gallons  of  water,  but  when  the 
arsenicals  were  used  at  the  rate  of  2  pounds  to  50  gallons  of  wat<?r, 
except  Paris  green,  none  of  the  larva)  were  killed.  When  the  arsenicals 
were  applied  as  dusts  the  calcium  and  magnesium  arsenates,  alone  or 
in  combination  with  hydrated  lime,  killed  approximately  the  same  per- 
centage of  larva)  as  the  lead  arsenate  (alone  or  in  combination  with 
lime).  Dusts  of  hellebore,  pyrethrum  and  tobacco  did  not  keep  the 
larvae  out  of  thoroughly  coated  fruit.  Pyrethrum  seemed  to  have  a 
slight  repellent  effect. 

Comparing  the  various  series  of  experiments  where  twigs  were  used 
with  those  where  peaches  were  used,  the  best  killing  results  were  ob- 
tained in  the  fruit  series.  This  may  be  due  to  the  fact  that  it  is  exceed- 
ingly difficult  to  get  a  thorough  coating  of  poison  (liquid  or  dust)  on 
and  into  all  parts  of  a  growing  peach  twig.  The  surface  of  the  leaves 
and  stem  on  a  peach  twig  is  smooth  and  this  makes  it  difficult  for  the 
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Tabls  III.— Tai  Ewwmcr  or  Liao  A«mmat«  (Liquid  aito  Uvwr  If  cmmM)  on  Labtji  or  KiKnrii 
SisB.    Tbb  BrmAT  aitd  Dxfwr  Mnrrvmas  Tbomouohlt  CoATura  mx  Eumi  Subtacs  or 
Immatvrr  Pbachbs 
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nmtorial  to  stick.  Dusts  adhere  better  than  liquid  sprays  due  to  the 
fart  that  a  fn^wing  peach  shoot  has  a  somewhat  sticky  surface.  The 
surface  of  a  peach  is  pul)escent,  consequently  liquid  sprays  and  dusts 
readily  cling  to  its  surface.  Again  it  is  probable  that  a  larva  entering 
a  thoroughly  dusted  fruit  is  more  apt  to  consume  some  of  the  poiaon 
than  a  larva  entering  a  twig. 

In  addition  to  the  al>ove  experiments  with  peach  twigs  and  fruit  m 
numlx*r  of  immature  apples  were  dusted  and  sprayed  with  various 
lead  arsenate  mixtures  (as  given  in  Table  III).  In  no  case  did  the 
poiM)!!  prevent  the  larvs  from  entering  the  fruit.  The  lar\'c  used  in 
these  experiments  were  at  least  half  grown  and  larger. 

Dr.  P.  (larman  suggested  the  spraying  of  infested  twigs  with  arsen- 
ical |M)isons  with  the  ho|M'  of  killing  the  worm  as  it  ate  its  way  out  of  the 
twig.  The  larva  usually  eats  its  way  out  of  the  twig  near  the  terminal 
end  of  its  interior  channel.  This  may  l)e  s€*veral  inctu^s  from  the  point 
of  c»!itranre.  Fifty  twigs  wert»  collected  which  seemcMl  to  possess  liv- 
ing larva*.  Twenty-five  of  these  were  thoroughly  sprayed  with  lead 
an«*!iutf*  at  tht*  rate  of  4  |)ounds  to  ni)  gallons  of  water  with  the  addition 
of  ras(*iii-liine,  2  |M)uiid.*(  to  50  gallons  of  spray  and  the  other  twenty- 
five  twigs  servi'd  as  a  rheck.  Ten  clays  after  the  expi*riments  were 
startrii  the  cloth  cages  in  which  the  <*X|N*riments  wen*  enclose<i  were 
examiiuMi.  The  check  showed  sixt4H*n  larva*  alive  on  the  walls  of  the 
cage  or  pupating  in  coccMins  and  one  dea<i,  while  the  sprayed  lot 
showed  fourt4»4*n  larva*  alive  on  the  wall.**  of  the  cagi*  or  pupating  and 
two  dead.     This  ex|M*riment  was  repeated  and  similar  results  were 
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obtained.  These  two  tests  show  that  a  coating  of  lead  arsenate  on  an 
infested  twig  has  little  or  no  effect  on  the  larva  when  it  eats  its  way  out. 
The  author  hoped  to  make  a  careful  study  of  the  response  of  newly 
hatched  larvae  to  the  various  sprays  which  have  been  used  in  the  above 
experiments.  Unfortunately  he  was  unable  to  secure  a  sufficient 
quantity  of  fertilized  eggs  to  make  this  investigation.  Caged  adults 
and  field  collections  did  not  give  a  sufficient  supply.  Newly  hatched 
larvae  will  probably  respond  to  the 'above  insecticides  in  the  same  way 
as  the  2-4  mm.  larvae.  It  is  also  probable  that  they  are  more  sus- 
ceptible. If  such  is  the  case  thorough  dusting  of  fruit  and  tender  grow- 
ing twigs  with  some  arsenical  insecticide  should  kill  all  of  the  newly 
hatched  larvae  as  they  enter  a  thoroughly  dusted  fruit  and  possibly  all 
of  the  newly  hatched  larvae  as  they  enter  a  thoroughly  dusted  twig. 


DIPPING  TOBACCO  PLANTS  AT  TRANSPLANTING  TIME  FOR 

THE  CONTROL  OF  THE  TOBACCO  FLEA  BEETLE 

(EPITRIX  PARVULA  FABR.) 

By  Z.  P.  Metcalf,  North  Carolina  State  College  and  Experiment  Station 

One  of  the  critical  times  in  the  life  of  a  tobacco  plant  is  naturadly 
just  after  it  has  been  transplanted  and  added  to  this  natural  handicap 
is  an  artificial  handicap  caused  by  the  presence  of  swarms  of  tobacco 
flea  beetles  which  come  from  the  tobacco  beds  and  other  feeding  places 
and  do  great  damage  to  the  plants  at  this  season  of  the  year.  This 
injury  results  in  a  weakening  of  the  plant  and  may  cause  its  death.  In 
the  latter  case  the  loss  is  total  unless  a  new  plant  is  used  to  replace  the 
dead  plant.  The  loss  due  to  these  attacks  is  normally  very  great  every 
season  and  may  be  divided  into  two  items:  a  direct  loss  due  to  the 
additional  labor  involved  in  replanting  and  an  indirect  loss  due  to  the 
slow  growth  of  the  injured  and  replanted  plants,  which  makes  them 
mature  later  in  the  fall.  Such  plants  as  these  are  always  badly  dam- 
aged by  flea  beetles  just  before  harvest  time. 

With  these  points  in  mind  we  have  been  working  for  the  past  three 
years  to  devise  a  method  for  tiding  the  tobacco  plants  over  this  critical 
period.  Reduced  to  its  simplest  terms  our  directions  at  present  are  to 
prepare  a  solution  of  arsenate  of  lead  into  which  the  plants  are  dipped. 
This  mixture  should  be  carefully  prepared  and  kept  thoroughly  agi- 
tated by  stirring  frequently  with  a  paddle.  Then  as  the  plants  are 
pulled  from  the  bed  they  should  be  laid  out  straight  in  small  bundles. 
Each  bundle  should  be  picked  up  separately  and  the  leaves  only  dipped 
into  the  arsenate  of  lead  solution.  The  plants  should  be  separated  as 
much  as  possible  while  they  are  in  the  solution,  so  that  every  leaf  will  re- 
ceive a  coating  of  the  poison.     As  the  plants  are  withdrawn  they  should 
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be  shaken  filightly  to  remove  the  excess  poison.  Care  must  be  taken  not 
to  shake  them  too  violently  or  too  much  of  the  poison  will  be  removed. 
After  a  few  bundles  are  dipped  look  at  the  first  bundles  and  notice 
whether  the  leaves  are  completely  and  uniformly  covered  with  a  dry 
white  powder.  If  large  drops  of  water  have  collected  here  and  there 
on  the  leaf  it  means  that  the  plants  should  be  shaken  a  little  bit  more 
as  they  are  removed  from  the  poison.  Tobacco  plants  can  be  set  prac- 
tically as  rapidly  in  this  way  as  by  the  old  method,  for  the  additional 
labor  involved  is  very  slight  indeed. 

The  other  factor  involved  was  to  determine  just  what  strength  of 
arsenate  of  lead  solution  to  use.  Apparently  the  tobacco  plant,  when 
pro|)orly  hardened  off  before  transplanting,  will  stand  almost  any 
amount  of  arsenate  of  lead.  Plants  have  been  dipped  in  solutions  of 
arsenate  of  lea<i  as  strong  as  20  pounds  of  dry  powder  to  50  gallon  of 
water  without  any  injurious  effects  appreciable.  However,  solutions 
as  strong  as  this  are  not  necessary  and  this  past  year  we  carried  on  a 
series  of  experiments  to  determine  whether  1  pound  or  2  pounds  of 
powdered  arsenate  of  lead  to  10  gallons  of  water  would  give  the  better 
results.  Briefly  the  results  of  an  inspection  made  two  weeks  after  the 
plants  had  been  transplanted  may  be  summariied  as  follows: 

Trkatbd  with  Arsenate  or  Lead  O.nb  Poc!>n>  to  Ten  Gallons  or  Water 

Pfer  Cent 


PUntii  not  injured         .    . 

51  3 

PUnta  alightly  injured 

.     35  4 

VUntM  hmdly  injurtHl                     

5  6 

PUnta  replanted     

2  6 

PUnts  hmdly  mm  scmldrd         .                 .    . 

5.1 

Treated  with  Arsenate  or  Lead  Two  Pounm 

Pfer  Cent 

PUnta  not  injurtHl 

630 

PUnta  iliKhtJy  injurtHl 

22  6 

PUntA  bAdly  injured 

10 

PUnta  replanted 

3  6 

PUnU  iMdly  nin  M*a)ded 

0  8 

C'HErK 

PUnta  not  injureti 

0  0 

PUnta  aliichtly  injured 

7  1 

PUnta  badly  injured 

01  1 

PUnta  replantrd 

11 

Planta  min  iiralcM 

.      .                .         .7 

Analyiing  the  above  results  we  find  a  total  effectiveness  for  the  one 
pound  of  lead  of  78  per  cent,  counting  both  the  uninjured  and  slightly 
injured,  as  effectively  treated  and  assuming  on  the  basis  of  the  cheek 
that  only  90  per  cent  of  the  pUnts  would  be  badly  injured  in  this  tims 
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and  a  total  effectiveness  of  77  per  cent  for  the  two  pounds  of  arsenate 
of  lead.  On  the  other  hand  nearly  6  per  cent  of  the  plants  treated 
with  one  pound  of  lead  were  badly  damaged  as  against  1  per  cent  for 
the  plants  treated  with  two  pounds.  The  number  of  replants  made  up 
to  this  inspection  is  practically  identical.  Later  inspections,  however, 
show  a  decided  advantage  for  the  treated  plots,  only  2  per  cent  being 
replanted  whereas  the  check  plot  showed  17  per  cent  replants.  The 
term  sun  scalded  is  used  to  express  an  unknown  factor  which  caused  a 
burning  on  the  tips  of  the  leaves  and  which  might  be  attributed  to  the 
poison  used,  especially  in  light  of  the  fact  that  this  condition  was  nearly 
twice  as  bad  in  the  plants  treated  with  two  pounds  as  it  was  in  the 
plants  treated  with  one  pound,  but  for  the  following  facts,  some  of  the 
plants  in  the  check  plot  were  also  badly  scalded  and  an  adjacent  field 
set  on  the  following  day  which  received  no  treatment  was  sun  scalded 
worse  than  the  treated  plots. 

In  view  of  these  experiments  our  recommendation  to  the  farmers  is 
that  the  plants  should  be  dipped  in  arsenate  of  lead,  1  pound  powder  or 
2  pounds  paste,  to  10  gallons  of  water. 


THE    LIFE    fflSTORY    OF    THE    POTATO    LEAFHOPPER 
(EMPOASCA  MALI  LE  BARON) 

By  F.  A  Fenton  and  Albert  Hartzell,  loioa  State  College,  Ames,  Iowa 

The  potato  fields  of  Iowa  and  the  surrounding  states  have  suffered 
severely  from  burning  for  several  years  until  this  condition  has  become 
a  seriously  limiting  factor  in  the  production  of  this  crop.  Dr.  Ball* 
has  previously  demonstrated  that  the  potato  leafhopper  was  responsi- 
ble for  this  condition  and  has  aptly  termed  the  disease  **hopperburn." 
This  discovery  made  the  control  of  the  leafhopper  the  most  important 
problem  in  connection  with  potato  production. 

In  order  to  control  this  insect  it  was  first  necessary  to  know  its  life 
history  on  potato,  of  which  little  was  known,  owing  principally  to  the 
fact  that  these  hoppers  were  so  minute,  active,  and  difficult  to  keep 
alive  under  artificial  conditions.  The  problem  of  its  life  cycle  was 
primarily  one  of  the  proper  technique.  Much  time  was  therefore 
spent  in  perfecting  methods  and  devices  for  keeping  these  insects  under 
observation.  The  methods  employed  at  the  outset  were  only  partly 
successful  hut  later  were  improved  with  satisfactory  results  on  all 
important  phases  of  the  study. 

Climatic  Factors 
The  season  of  1919  was  abnormal  in  the  excess  of  early  precipitation 
followed  by  exceedingly  high  temperatures.     There  were  two  long 

1  Science.  N.  S.,  Vol.  48,  Aug.  1918,  p.  194.    Jour,  of  Econ.  Ent.,  Vol.  12,  No.  2, 
-164. 
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perio<l8  of  drought,  the  first  extending  from  early  June  to  early  August, 
and  the  second  from  the  middle  of  August  to  the  middle  of  September. 
A  maximum  high  temperature  average  was  reached  by  the  middle  of 
Juno,  and  lasted  until  early  September,  the  hottest  period  coming  in 
lato  July. 

Experimental  Methods 

Data  was  obtained  largely  from  cage  experiments  and  checked  up 
by  field  observations.  The  cages  were  kept  in  a  greenhouse  which  was 
Hhadod  and  well-ventilated  and  in  the  fields  under  as  normal  condi- 
tions as  possible.  Records  on  the  first  or  summer  generation  were 
bused  on  observations  made  on  a  plot  of  early  Ohio  potatoes  at  Ames, 


FiK   1*^     IJfi'  hwt4iry  of  Empuasiru  malt  in  |M»tAU» 

Iowa,  while  xho  exp<*rinient8  on  the  second  generation  were  conducted 
on  late  varictirM  planted  at  Ames,  and  also  on  late  potato  fields  in 
Mitchell  County,  Iowa. 

Si'MMARY  OF  Seasonal  History 

The  potato  leafhopper  oven^interwl  in  the  adult  stage.  These 
adults  l)ecame  acti\'e  as  early  as  April  and  were  found  on  various 
wee<ls  until  June.  They  then  deserted  the  w<»e<ls  and  migrate<l  to 
early-plante<l  potatoes  as  shown  by  the  arrow  on  the  life  histor>'  chart. 
The  f<*males  imnuMliately  began  laying  eggs  on  thi*se  vines,  and  con- 
tinu<Hi  to  do  so  until  late  July,  when  most  of  them  dicnl.  The  first 
nymph.**  or  young  appeare<l  on  the  vines  by  the  middle  of  June,  and 
l)ecame  <*specially  abundant  late  in  this  month  and  early  in  July,  at 
which  time  they  caused  the  potato  vines  to  burn  l>adly.     By  August, 


402  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  [Vol,  31 

these  first  brood  nymphs  had  largely  disappeared,  having  matured 
into  the  summer  generation  of  adult  hoppers.  These  began  appearing 
on  the  potato  vines  early  in  July  and  by  the  middle  of  this  month 
were  very  numerous.  They  then  migrated  to  the  late  potato  fields 
which  up  to  this  time  had  been  practically  free  from  infestation.  On 
them  the  females  laid  eggs  which  hatched  into  the  second  brood  nymphs 
in  late  August  and  early  September.  These  nymphs  became  espe- 
cially abundant  during  the  latter  month  producing  the  hopperburn  on 
the  late  potato  vines.  At  the  time  of  frost  all  immature  stages  and 
summer  brood  adults  were  killed.  Second  generation  adults  matured 
from  late  August  on,  but  did  not  lay  eggs  and  produce  a  third  brood. 
They  remained  on  the  vines  until  frost,  when  they  flew  to  various  weeds 
and  other  hardy  plants  that  had  not  been  touched  by  the  cold.  Here 
they  stayed  until  these  vines  in  turn  were  frosted,  when  they  entered 
hibernation. 

Spring  Fwght 

Adults  were  found  in  small  numbers  feeding  on  grasses  during 
April  and  early  May,  but  they  did  not  appear  in  any  considerable 
numbers  until  late  in  this  month,  when  they  were  very  numerous  on 
weeds  and  grasses.  They  were  especially  abundant  on  the  common 
yellow  dock,  Rumex  crispus  L.,  which  they  preferred  to  several  other 
kinds  of  weeds  and  young  apple  stock  growing  near  by.  Potted  potato 
plants  were  placed  among  these  weeds  but  were  not  touched  by  the 
hoppers.  Similar  conditions  were  observed  everywhere.  In  no  cases 
were  they  found  on  either  apple,  beans,  or  potatoes,  in  spite  of  the 
fact  that  they  were  present  in  numbers  on  other  plants  at  this  time. 

On  the  morning  of  June  6  they  suddenly  left  the  weeds  and  migrated 
in  large  numbers  to  the  potato  plants.  This  phenomenon  was  observed 
generally  and  by  several  different  persons.  At  this  time  there  had 
been  a  drop  of  several  degrees  in  temperature  and  a  light  shower. 
Just  previous  to  this,  there  had  been  a  period  of  rather  high  tempera- 
ture followed  by  a  rain,  during  which  the  mercury  had  dropped.  This 
sudden  and  complete  migration,  coming  at  such  a  definite  time,  was 
evidently  closely  correlated  with  such  climatic  factors  as  temperature 
and  humidity,  as  well  as  with  sexual  maturity,  for  females  dissected 
at  this  time  contained  the  first  ripe  eggs.  At  the  time  of  this  flight 
late  planted  potatoes  were  either  not  up,  or  just  appearing  above  the 
soil,  and  thus  were  not  infested  by  the  hoppers.  They  remained  free 
from  these  insects  imtil  the  late  July  flight  of  the  summer  generation 
hoppers,  thus  proving  that  there  was  but  one  flight  of  the  overwintered 
adults,  and  that  once  they  had  settled  on  the  early  potato  fields  there 
was  no  further  dispersal. 
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Summer  Flight 

A  general  Huininer  migration  from  early  to  late  potatoes  was  observed 
in  July.  This  took  place  over  a  considerable  period  of  time,  depending 
partly  on  the  condition  of  the  potato  vines.  In  fields  that  had  burned 
badly  there  was  an  early  flight  to  either  late  potatoes  or  to  fields  in 
which  many  vines  were  still  green.  Otherwise  this  summer  flight  did 
not  take  place  until  late  in  July.  That  this  was  primarily  not  a  forced 
migration  because  of  lack  of  food  plants  was  shown  by  the  fact  that  it 
occurred  in  fields  where  there  were  still  many  green  plants.  Several 
fields  were  noted  where,  because  of  an  especially  severe  infestation,  the 
flight  had  been  early,  thus  giving  the  vines  a  chance  to  send  up  vigorous 
sprouts.  These  were  infested  by  adults  from  other  fields  that  had 
burned  late.  However,  in  due  time,  no  matter  whether  the  vines  were 
still  green,  the  migration  or  mating  flight  was  begun.  It  was  evidenced 
at  first  by  the  swanning  of  the  males  at  electric  lights  in  the  evening. 
In  our  experimental  plots  a  row  of  Green  Mountain  potatoes,  which 
had  l)een  practically  free  from  infestation  because  the  plants  were  not 
up  at  the  time  of  the  spring  flight,  received  the  first  exodus  from  the 
surrounding  early  planttnl  fields.  This  visitation  was  short,  lasting 
only  three  or  four  days,  but  it  was  long  enough  to  cause  the  vines  to 
burn  quite  badly.  Almost  in  a  night,  however,  the  hoppers  disap- 
peared from  these  vines  and  began  their  summer  dispersal  flight  to 
late  |M)tato  fields,  leaving  only  a  few  scattered  immature  individuals. 
A  few  days  later  adult  hoppers  again  appeared  on  these  plants  coming 
in  from  the  surrounding  fields. 

This  summer  migration  difTerefl  from  the  earlier  spring  flight  princi- 
pally  in  that  it  occurre<l  over  a  longer  period  of  time.  This  apparent 
difTerence  may  be  explaincnl  by  the  fact  that  the  earlier  summer 
flights  were  due  to  lack  of  fooil  and  that  the  real  migration  and  sexual 
flight  took  place  as  Huddenly  as  it  did  in  the  spring.  The  highest 
temperatures  of  the  season  were  recorded  at  this  date  but  there  was 
no  rainfall. 

How  Long  Do  the  Overwintered  Adults  Live? 

Shortly  after  their  appearance  on  the  potato  vines,  eleven  pairs  of 
adult  hoppers  were  placed  in  small  cages  for  longevity  records,  while 
about  fifty  were  collecte<l  and  plac^l  in  a  large  wire  cage  as  a  cheek* 
The  first  female  of  the  eleven  pairs  was  observed  dead  July  9,  most  of 
them  dying  between  July  21  and  23,  while  one  lived  until  August  4. 
Similar  reconls  were  obtained  from  the  large  cage,  and  July  26  all  the 
hoppers  in  this  were  dead. 

Further  evidence  that  these  females  did  not  live  much  longer  Uum 
late  July  was  obtained  by  caging  adults  collected  in  the  field  at  this 
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time  on  potato  plants  for  oviposition  records.  But  few  nymphs 
hatched  in  these  cages,  showing  that  the  overwintered  females  used 
had  largely  stopped  la3ring  eggs.  This  was  also  true  in  all  the  early 
potato  fields  observed,  since  most  of  the  nymphs  noticed  on  the  plants 
were  in  the  late  instars  and  very  few  were  hatching. 

When  the  hoppers  first  migrated  to  the  potato  fields  hundreds  were 
examined  for  the  proportion  of  sexes,  which  was  foimd  to  be  about 
even.  By  the  middle  of  June  there  was  a  decided  preponderance  of 
females  although  there  were  still  many  males.  June  30  it  was  very 
difficult  to  find  a  male  in  the  field,  and  after  a  long  search  five  were 
collected  and  placed  in  cages  with  females.  Four  of  them  died  mthin 
a  week,  and  one  Uved  until  July  8. 

How  Long  Do  the  First  Brood  Adults  Live? 

Females  of  the  first  or  summer  generation  were  appearing  in  greatest 
abundance  about  July  10.  Those  maturing  in  cages  at  that  period, 
owing  to  artificial  conditions,  began  to  die  within  a  short  time,  while 
the  longest  records  were  twenty-four  to  twenty-five  days.  A  month 
later  most  of  this  brood  had  become  adult.  Some  of  these  later 
matured  ones  were  caged  and  kept  as  long  as  they  lived.  They  began 
to  die  as  in  the  case  of  the  earUer  ones,  but  the  more  vigorous  lived 
from  twenty-five  to  thirty  days  and  one  survived  until  October  17, 
a  period  of  sixty-one  days. 

Males  lived  on  an  average  of  ten  days  under  cage  conditions  with  a 
record  of  twenty-six  days.  In  the  majority  of  instances  it  was  observed 
that  the  males  died  long  before  the  females  and  shortly  after  copulation. 
Thus  it  would  seem  that  the  twenty-six  day  record  was  unusual. 

How  Long  Do  the  Second  Brood  Adults  Live? 

Two  series  of  cages  were  started  in  August  and  September  to  deter- 
mine the  length  of  life  of  the  second  generation  adults.  In  the  first 
series,  one  hundred  pairs  were  kept  in  small  cages  and  examined  daily. 
Of  this  series  twenty-two  females  and  five  males  were  alive  October  17, 
or  approximately  25  per  cent.  The  higher  percentage  of  mortality  in 
the  males  was  due  to  their  greater  activity.  The  second  series  con- 
sisted of  five  large  cages  each  containing  one  hundred  adults  that  had 
been  collected  in  the  field.  The  majority  were  alive  November  8, 
when  last  examined,  showing  that  under  more  natural  conditions 
second  brood  adults  lived  throughout  the  fall  and  were  alive  at  the 
start  of  winter. 

Thus  the  second  generation  adults  appeared  in  the  fields  in  August 
and  September  and  lived  throughout  the  winter,  becoming  active 
again  in  the  spring,  many  living  until  early  August,  a  period  of  from 


OctohiT.  '201         FENTON  AND  HARTZELL:   POTATO  LEAFHOPPER 


406 


eleven  to  twelve  months.  On  the  other  hand  the  first  or  summer 
fceneration  in  small  cages  lived  from  fifteen  to  sixty  days,  while  in 
large  field  cages  they  averaged  forty-five  to  sixty  days.  Under  field 
conditions,  probably  two  months  was  the  average  length  of  life  as 
indicuttMi  by  the  fact  that  there  was  a  definite  maximum  period  of 
hatching  of  young*  which  extended  for  approximately  forty-five  davs. 

OVIPOSITION 

Owing  to  the  minute  size  of  the  egg  and  its  concealment  in  the  plant 
tiMtucH  it  was  impossible  to  make  egg  counts.  In  order  to  get  daily 
n^cordn,  females  were  placed  with  potato  leaves  for  twenty-four  hours 
and  then  these  leaves  were  removed,  labeled,  and  placed  with  their 
totems  in  water.  From  the  number  of  nymphs  that  isMue<l  an  estimate 
of  the  number  of  fertile  eggs  was  obtained.  Difficulty  was  experienced 
in  keeping  the  potato  leaves  fresh  long  enough  for  the  eggs  to  hatch, 
and  j«o  the  records  are  incomplete  in  this  respect.  Two  series  of  over- 
wintered females  were  caged  to  obtain  egg  records.  In  June  the 
f(*maleH  were  caged  l)efore  they  had  begun  oviposition,  while  those 
cagi'd  July  1  had  already  l)een  laying  since  June  6. 

Tablk  I      AvKB4<»K  NiMiicB  nw  FsKriLK  Foa«  Laid  rc«  Day  bt  Fsmalka 


Nunibrr  fCK"  Uid  prr  (lay 

1                3 
72       1       '21 

3 
5 

4 

i 

Nunilipr  ul  rrr«>rU» 

4 

2 

The  alKive  table  summarizes  the  results.  In  the  majority  of  cases 
under  cage  conditions  but  one  egg  a  <lay  was  laid,  although  frequently 
this  WHS  increaw'd  to  two.  Occasionally  three,  four,  or  even  five  were 
deposited  and  on  some  days  none.  Females  dissected  showed  a 
niaxinnim  of  four  eggs  matured  at  one  time. 

In  general,  oviposition  of  the  overwintered!  fenuiles  did  not  begin 
until  after  the  spring  flight.  A  few  nymphs  were  found  hatching  on 
sweet  f'hiver  in  June  for  a  short  time,  showing  that  some  females  had 
ovi|M»sited  lM»fore  migrating  to  potato.  Feinalf*s  tlissectinl  directly 
after  their  ap|N»aranc*i^  on  |)otatoes  containe<l  mature  eggs,  while  those 
examined  previous  to  this  date  did  not.  Our  earliest  reconi  for  egg 
deposition  un<ier  <*age  conditions  was  June  G.  while  few  were  laid  after 
July  20.  Thus  with  the  ovenn'intered  females  the  oviposition  pc*riod 
extended  from  June  6  to  July  26,  a  p^'ricnl  of  fifty  clays. 

Attempts  were  made  to  secure  oviposition  on  early  potatoes  by 
femak's  of  the  first  generation  in  late  July.  The  cagi^  mmhI  were  large 
glass  glolM*s  placed  over  plants  that  had  lN*en  cut  dtiwn  and  allowed 
to  sprout  ag:iin.  The.«<4*  plants  wen*  all  vigonius  and  growing  at  that 
time.  Practically  no  eggs  were  obtained,  showing  that  these  femalet 
were  not  ovipositing. 
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The  first  cage  record  of  eggs  of  the  summer  generation  adults  was  on 
July  11.  Under  field  conditions  hatching  had  become  general  July  23, 
showing  that  the  above  date  was  probably  correct.  Field  counts  also 
showed  that  the  period  of  greatest  egg  deposition  extended  between 
August  6  and  24.  A  few  nymphs  were  still  hatching  from  the  vines  as 
late  as  October  3,  so  it  is  probable  that  oviposition  of  the  summer 
generation  extended  throughout  September,  since  these  nymphs  could 
not  have  been  from  second  brood  adults,  as  shown  later.  The  average 
number  laid  a  day  was  practically  the  same  as  with  the  overwintered 
generation,  one  fertile  egg  a  day  being  the  general  rule  under  cage 
conditions. 

Attempts  to  Rear  a  Third  Generation 

Attempts  were  made  to  get  second  generation  females  to  oviposit 
but  without  success.  All  adults  in  this  experiment  were  obtained  by 
rearing  nymphs  that  were  known  to  belong  to  the  fall  generation. 
Owing  to  the  nature  of  the  cages  used  the  mortality  was  high  in  this 
experiment.  Second  brood  females,  however,  also  failed  to  lay  eggs 
in  the  large  lantern  globe  cages  used  as  checks.  In  these  cages  a  much 
larger  percentage  of  hoppers  lived  and  were  alive  when  last  examined, 
November  8.  This  generation  thus  passes  the  winter  without  becom- 
ing sexually  mature.  They  appear  again,  as  stated,  late  in  May  and 
feed  promiscuously  for  a  week  or  so  before  the  spring  flight  and  oviposi- 
tion take  place. 

Incubation  Period 

Under  field  conditions  the  incubation  period  extended  from  ten  to 
fifteen  days,  with  an  average  of  fourteen.  In  the  insectary,  wheie  the 
temperature  averaged  nine  degrees  higher  than  outside,  the  egg  stage 
lasted  from  four  to  ten  days  for  the  first  generation  and  four  to  twelve 
days  for  the  second.  An  average  of  about  seven  days  was  noted  for 
both  broods  under  these  conditions. 


Table  II 

Incubation  Period  in  the  Field 

Eggs  laid 

Average  date 
hatched 

Average  incubation 
period 

Average  incubation 
for  brooda 

JuDe  3        

June  17 

14  days 

July  12    

July  23 

11      '• 

July  14     

July  26 

12     •• 

first,  13  days 

Avig  2      

Aug.  12 

10      " 

Aug   16    

Aug.  27 

12      " 

Aug  29 

Sept.  8 

10    •• 

second,  11  days 
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Brood 

Minimum 

Maximum 

Awrac* 

1                                

100 

4  6my 

lOdayi 

Ttd^ 

2                              ...              ..      .. 

31 

4  days 

I2dayi 

7dw. 

The  greatest  number  of  nymphs  hatched  during  the  morning,  before 
the  heat  of  the  day.  Certain  conditions  of  temperature  and  humidity 
greatly  influenced  this,  for  hatching  occurred  at  the  same  time  through- 
out the  whole  field.  During  July  this  period  generally  came  between 
8.30  and  9.30  a.  m.,  but  later  in  September,  not  until  after  10. 

During  the  height  of  the  egg-laying  period,  great  numbers  of  nymphs 
were  continually  hatching  from  a  plant.  Our  records,  based  on  care- 
fully made  field  counts,  showed  an  average  of  1,043  nymphs  hatched 
from  one  plant  during  a  ten  weeks'  period  from  July  23  to  October  3. 
During  this  time  the  percentage  of  egg  parasitism  was  relatively  high, 
so  that  this  does  not  represent  the  total  number  of  eggs  deposited, 
which  must  have  been  considerably  greater.  This  gives  an  idea  of 
the  |)opulation  of  leafhoppers  one  potato  plant  may  support  during  a 
8oaM)n.  The  possible  number  per  acre  would  thus  run  above  ten 
millions. 

These  hatching  records  were  obtained  by  a  daily  examination  of  six 
branches  of  potato  plants  and  counting  and  removing  the  newly- 
hatched  nymphs.  This  served  as  an  index  to  the  appearance  and 
abundance  of  second  generation  young.  August  6  hatching  of  second 
generation  eggs  was  already  taking  place.  This  continued  until  frost 
in  October,  although  at  this  time  very  few  were  found  on  the  plants. 
It  was  noted  that  the  greatest  number  of  nymphs  hatched  out  from 
AuguM  20  to  Septenil)er  G,  and  that  September  11  the  number  of 
nymphs  hatching  was  greatly  reduced. 

Length  or  Nymphal  Life 
The  average  length  of  time  spent  in  the  nymphal  stages  for  the  first 
two  wan  two  dajTi,  for  the  third  and  fourth,  three,  and  for  the  last. 

Table  IV      Cowr4B4TtvK  I.rx<mi  nr  Siumhi    I^«t*ii« 
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four.  A  minimum  length  of  time  between  molts  was  one  day,  as 
noted  for  the  second,  third,  or  fourth  instars,  during  July,  while  a 
maximum  of  eight  days'  duration  for  the  fifth  was  observed  during 
October. 

The  duration  of  the  nymphal  or  larval  period  varied  greatly  during 
the  different  months.  In  July  the  insect  spent  only  a  week  maturing 
while  in  September  and  October,  due  to  cool  weather,  the  nymphal 
stage  was  prolonged  to  twenty-six  days.  This  gave  a  minimum  of 
fourteen  days  during  July  as  the  cycle  from  egg  deposition  to  adult 
and  a  maximum  in  September  and  October  of  forty  days.  Thus  the 
total  life  cycle  was  ten  weeks  for  the  first  and  over  a  year  for  the  second 
generation. 


CONTROL  OF  THE  POTATO  LEAFHOPPER  (EMPOASCA  MALI 
\  LE  B.)  AND  PREVENTION  OF  "HOPPERBURN"* 

By  John  E.  Dudley,  Jr.,  ScienHfic  AssistarUf  Bureau  of  ErUamoloQy,  U»  S,  •Depart- 
ment of  Agriculture 

Introduction 

Although  periodic  outbreaks  of  a  leafhopper,  probably  the  potato 
leaf  hopper  (Empoasca  mali),  have  occurred  in  this  country  since  the 
early  eighties,  the  insect's  association  with  a  disease  of  potato  has  just 
been  established  by  Ball.^ 

As  with  most  insect  borne  diseases  it  is  the  disease  which  we  dread 
far  more  than  the  primary  feeding  injury  of  the  insect  involved. 

The  summer  of  1919  was  a  most  opportune  time  to  undertake  studies 
of  disease  transmission  and  control  of  the  potato  leafhopper.  The 
infestation  and  accompanying  disease  had  been  severe  in  1918,  promis- 
ing to  be  equally  as  bad  the  next  year.  Evidence  that  a  disease 
formerly  included  in  the  term  'Hip  burn''  was  transmitted  by  the 
insect  had  just  appeared.  Therefore,  the  problem  was  attacked  in 
earnest  and  all  possible  data  secured  on  the  study  of  the  insect  itself, 
its  relation  to  various  hosts,  and  the  effect  of  treatments  used  against 
it.  Special  emphasis  was  placed  on  the  phase  of  most  economic  im- 
portance— transmission  of  disease  and  control. 

Disease  Transmission 

The  first  outward  indication  of  the  disease,  ''hopperburn"  (Plate  9), 
is  a  sHght  yellowing,  usually  at  the  tip  of  a  leaf,  followed  by  curling 

•  Published  by  permission  of  the  Secretary  of  Agriculture. 

2  Ball,  E.  D.,  "The  Potato  Leafhopper  and  the  Hopperburn  That  It  Causes,"  in 
Wise.  State  Dept.  of  Agric.  Bui.  No.  20,  1918. 
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and  browning.  This  curling  and  browning  preceded  by  a  diseased, 
yellow  area  may  spread  from  the  tip  or  margin  inward,  eventually 
reaching  the  midrib  when  the  leaf  dies.  The  lower  two-thirds  of  the 
midrib  with  a  narrow  green  area  on  either  side  is  the  last  to  be  killed, 
often  remaining  green  for  weeks  after  the  spread  of  the  disease  to  the 
entire  plant. 

In  hot  dry  weather  the  disease  usually  spreads  rapidly  and  whole 
fieldtt  of  early  potatoes  have  been  killed  in  a  week's  time.  On  the  other 
hand,  if  the  weather  is  cool  and  moist,  or  if  protective  sprays  have  been 
Hpplie<l,  the  disease  may  be  checked  and  throughout  the  summer  show 
nothing  more  than  its  early  symptoms. 

The  potato  leafhopper  visits  many  plants  but  appears  to  reproduce 
on  but  few;  potato,  l)ean  (string,  pole,  navy),  hemp,  apple,  dahlia  and 
hollyhock.  A  diseased  i*ondition  with  similar  symptoms  to  the  dis- 
ease* on  potato  has  been  found  on  the  above  plants,  and  on  raspberry 
and  Ih>x  elder. 

Laboratory  Experiments 

LalN)rator>'  experiments  were  conducted  to  study  the  effect  of  leaf- 
hopper  adults  and  nymphs  upon  their  several  hosts,  in  relation  to 
tninsmiKsion  of  disease.  It  was  found  that  in  nearly  all  tests  adults 
rea<lily  transmitted  a  disease.  Nymphs  did  not  transmit  it  in  as 
large  a  proportion  of  tests  as  did  adults.  One  adult  or  one  nymph 
often  suffice<l  to  cause  a  plant  to  show  decided  symptoms  of  disease. 

In  one  test  four  newly-hatchwl  nymphs  were  placed  on  one  of  two 
hf'althy  apple  scHHllings  growing  in  a  flower  pot.  In  ten  days  the  in- 
fi*j*ted  apple  had  lHH*ome  badly  diseased,  the  uninfested  one  remaining 
green.  In  another  test  twenty  newly-hatched  nymphs  were  placed  on 
a  large*  ht^althy  dahlia  plant.  Disease  ap|)eared  in  seven  days,  the 
plant  living  in  twenty  <lays.  A  check  plant  remained  healthy.  These 
two  are  typical  of  many  other  tests. 

Field  ()b8erv.\tions 
Ihiring  visits  to  potato  growing  sections  of  Wisconsin  it  was  ob- 
served that,  without  exception  when  the  disease  was  present  the  potato 
leafhoi)f>er  was  found;  that  when  the  diseas4*  was  not  present  no  leaf- 
hof)fM»rs  were  found.  The  extent  of  the  disease^  as  affecting  InUh 
individual  plants  and  whole  fit^lds  was  in  close  profMirtion  to  the  numl>er 
of  leafh(»pfM*rs  presi»nt.  An  example  is  given:  A  field  of  (irwn  Moun- 
tain |M>tatoes  on  new  land  Hurrounde<l  by  wcmmIs  had  never  l>e<*n  sprayiHl 
and.  at  fin*t  glance  appeannl  uninft^stetl  by  insects.  I'pon  examining 
the  field  in  detail,  however,  a  k^af  here  and  there  waM  fouml  !<howing  a 
typically  di!<ejiMNl  tip.  Without  exception  a  lf*afhopf>er  or  caj*t  ^kin 
couM  Ik'  found  on  or  near  ever\-  leaf  thus  affectinl. 
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Varietal  Preference  of  Leafhopper  or  Varietal  Susceptibimtt 
TO  Disease  or  Both 

Different  varieties  of  potatoes  were  attacked  to  dififerent  d^rees  by 
the  potato  leafhopper,  and  dififerent  varieties  were  affected  to  different 
degrees  by  the  disease.  The  extent  to  which  the  same  varieties  were 
affected  appeared  to  be  much  the  same  at  widely  separated  points  in 
the  state.  The  Early  Triumph  variety  was  always  affected  worst; 
the  Rural  New  Yorker  variety  always  least  and,  moreover,  in  a  given 
place,  the  Rurals  were  always  attacked  least  by  the  leafhopper.  The 
relative  infestation  on  other  varieties  varied  considerably. 

It  is  beUeved  that  the  leafhopper  exhibits  a  preference  for  certain 
varieties  of  potatoes  of  tender  foUage  and  that  these  same  varieties  may 
be  more  susceptible  to  disease  than  sturdier  varieties  of  hardier  foliage. 

Plants  of  a  Given  Variety  Vary  Greatly  in  Amount  of  Disease 

Observations  the  past  season  have  shown  that  certain  plants  of  one 
variety  may  have  much  greater  resistance  to  disease  than  adjacent 
plants  of  the  same  variety.  In  a  check  (unsprayed)  plot  of  Rural 
New  Yorker  potatoes  three  plants  remained  practically  free  of  disease 
all  summer,  while  the  surrounding  plants  without  exception  became 
badly  diseased.     The  same  was  true  of  a  plot  of  Green  Mountains. 

Effect  of  the  Disease  on  the  Tuber 

There  are  indications  that  the  disease  transmitted  by  the  potato 
leafhopper  seriously  affects  the  potato  tuber.  Whether  the  actual 
organism  of  the  disease  gains  entrance  into  the  tuber,  or  the  diseased 
foliage  decreases  the  value  of  the  tuber  for  seed,  is  yet  to  be  determined. 

It  can  be  stated,  however,  that  plants  of  the  same  variety  but  from 
different  seed,  growing  side  by  side,  exhibited  decided  and  uniform 
difference  in  the  amount  of  disease  present.  This  difference  was 
noted  in  two  instances  at  one  farm;  two  fields  of  Green  Mountains 
were  planted  in  blocks,  each  block  being  the  seed  from  a  different 
grower.  All  potatoes  in  each  field  were  planted  the  same  date.  The 
degree  to  which  plants  in  adjoining  blocks  were  affected  with  disease 
enabled  one  to  separate  the  blocks  without  looking  at  the  end  stakes. 

In  one  field  at  Madison  six  varieties  of  potatoes  were  planted. 
Seed  of  five  of  the  varieties  came  from  reputable  seedmen,  and  the 
plants  treated  with  Bordeaux  mixture  stood  off  the  disease  throughout 
the  summer.  The  sixth  variety,  Early  Triumph,  was  seed  from  plants 
which  had  been  killed  by  the  disease  the  year  before  (1918).  The 
plants  from  this  seed  were  all  killed  by  the  disease  early  in  the  season 
despite  thorough  treatments  with  Bordeaux. 

Is  it  possible  that  some  condition  due  to  disease  may  be  carried  over 
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winter  in  the  seed  potato,  making  it  easily  susceptible  to  disease  when 
planted  the  following  year? 

Control 

All  spraying  was  done  with  a  wheelbarrow  sprayer,  the  spray  rod 
fitted  with  two  adjustable  arms  and  two  adjustable,  angled  nossles. 
All  applications  were  directed  upward  at  an  average  pressure  of  160 
pounds,  the  material  thus  being  deposited  on  the  under  side  of  the 
leaves  as  is  absolutely  necessary. 

Kkrosene  Emulsion.  One  plot  of  Elarly  Ohio  and  Green  Moun- 
tain potatoes  was  sprayed  three  times  with  10  percentage  kerosene 
emubion. 

The  infestation  of  adults  was  not  noticeably  reduced.  Nymphs 
present  at  the  time  of  spraying  were  readily  killed,  but  great  numbers 
continued  to  hatch  and  did  not  appear  to  be  killed  by  any  oil  remaining 
on  the  leaves.  There  was  no  repellent  effect  observed  upon  adults  or 
nymph«. 

The  KatIv  Ohios  were  practically  dead  from  disease  by  the  last 
week  in  July.  The  Green  Mountains  were  badly  diseased  by  the 
midcile  of  August. 

The  untreated  rows  of  each  variety  were  but  little  more  diseased 
than  thoHc  treated. 

Xk'otine  Si'LrATE.  One  plot  of  Early  Ohio  and  Rural  New  Yorker 
p<>tat(H>}(  was  sprayetl  four  times  with  nicotine  sulfate  1-1200  and 
finh  oil  Hoap  2-50. 

The  treat  men  t8  did  not  noticeably  reduce  the  infestation  of  adults; 
eggs  continued  to  lie  laid  and  young  nymphs  appeared  without  cerna- 
tion.  Nymphs  present  when  the  spray  was  applied  were  readily  killed 
but  no  repellent  effect  was  observed  later  upon  either  adults  or  nymphs. 

Disease  app^'arcni  in  this  plot  a  few  days  after  the  first  spraying. 
On  the  VjiTly  Ohios  the  disease  spread  slowly  but  surely,  until  the  first 
week  in  Augxi^t,  when  all  plants  were  practically  dead.  One  row  left 
untreate<l  wiu*  at  this  time  diseased  to  no  greater  extent  than  the 
treated  n)ws. 

The  Kural  New  Yorkers,  although  as  heavily  infested  all  summer 
as  the  other  potatoes,  remained  fairly  free  of  disease.  By  the  middle 
of  August,  however,  the  disease  began  to  spread  and  in  a  week  about 
half  of  each  plant  was  dead.  The  untreatetl  n>w  was  slightly  more 
dis<*a}^Hl  than  the  treate<l  one. 

BoRDKArx  Mixture.  One  plot  of  Rural  New  Yorker  and  Green 
Mountain  potato€»s  was  sprayed  four  times  with  Bordeaux  mixture 
4-4-50.  The  inf(*station  of  adults  and  nymph««  in  this  plot  was  almut 
the  same  as  in  the  previous  plots  up  until  the  middle  of  July.     From 
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then  to  the  end  of  the  summer,  however,  there  was  a  remarkable 
scarcity  of  both,  especially  on  the  Rurals.  Newly  hatched  nymphs 
appeared  every  day  but,  strange  as  it  may  seem,  disappeared  in  a 
short  time.  This  repellent  effect  of  Bordeaux  has  previously  been 
mentioned  by  Fluke.^ 

Untreated  rows  of  each  variety  in  this  plot  were  heavily  infested  with 
adults  and  nymphs  throughout  the  summer. 

Disease  appeared  after  the  second  spraying  on  tips  of  leaves  scat- 
tered all  over  the  plot.  No  nymphs  had  hatched  at  this  time.  On 
the  Rurals  the  disease  remained  without  spreading  to  any  extent  until 
digging  time.  On  the  Green  Mountains  the  disease  spread  very  slowly 
and  at  digging  time  had  not  become  serious,  that  is,  probably  not  more 
than  one-fourth  of  any  plant  had  dead  leaves. 

On  the  untreated  rows  the  disease  spread  without  interruption  from 
tip,  to  margin,  to  midrib,  and  all  over- the  plants.  At  digging  time 
Rurals  showed  some  disease  on  every  leaf;  Green  Mountains  were 
badly  diseased,  many  plants  being  dead. 

Bordeaux  Mixture  and  Nicotine  Sulfate.  Two  adjacent  plots 
of  equal  size  were  planted  to  six  varieties  of  potatoes — Early  Triumph, 
Early  Ohio,  Irish  Cobbler,  Green  Mountain,  Late  Puritan  and  Rural 
New  Yorker.  One  plot  was  given  maximum  protection  with  five 
applications  of  Bordeaux  4-4-50,  combined  for  the  two  last  treatments 
with  nicotine  sulfate  1-1200.  The  other  plot  received  no  protection 
against  the  leafhopper. 

A  very  heavy  infestation  and  frequent  rains  seemed  at  the  time  to 
demand  five  sprayings  if  maximum  protection  was  to  be  afiforded. 
It  is  probable,  however,  that  four  applications  would  have  been 
sufficient. 

During  the  early  summer  leafhopper  adults  and  nymphs  were 
present  in  about  the  same  numbers  as  on  other  plots,  but  by  the  middle 
of  July  there  was  a  great  scarcity  of  both.  A  week  later  prac- 
tically no  nymphs  and  only  an  occasional  adult  could  be  found  on  the 
sprayed  plots.     This  condition  held  up  to  digging  time. 

The  unsprayed  plot  was  at  all  times  rather  heavily  infested  with 
both  adults  and  nymphs,  the  numbers  increasing  as  the  season 
advanced. 

The  treated  plot  immediately  adjacent  to  a  continual  source  of  leaf- 
hopper infestation  remained  in  excellent  condition  throughout  the 
summer,  the  Early  Triumphs  being  the  one  exception.  (The  seed  of 
these  came  from  plants  killed  by  the  disease  the  year  before  as  pre- 
viously mentioned).     A  slight  amount  of  disease  appeared  on   the 

» Fluke,  C.  L.,  Jr.,  "Does  Bordeaux  Mixture  Repel  the  Potato  Leafhopper?' 
in  Jour.  Eco.  Ent.,  Vol.  12,  No.  3,  1919. 
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Other  varietie«  early  in  the  hc^hoii,  8howinK  principally  on  the  tipn  of 
8i*attercHi  leaver.  Uttle  more  appeare<l  and  that  present  did  not 
8pread  noticeably  all  Hunimer,  even  durinfc  a  period  of  hot  dry  weather. 
On  I^ite  IhiritanH  and  KuralH  there  wan  almoHt  no  disease ;  on  the  rest 
it  was  ver>-  light  to  light. 

Tht'  untreatiMl  plot  showed  nigns  of  diH<*ai*e  early  but,  in  contrast  to 
the  treat(Ml  plot,  the  disease  spread  rapidly  until  midsummer  when 
early  varieties  were  alnnit  dead  and  the  late  ones  were  rather  badly 
tiiseaMMJ.  The  Rurals,  as  in  other  plots,  showcni  less  disease  at  digging 
time  than  any  other  variety. 

Thus  the  plot  given  maximum  protection,  in  contrast  to  the  plot 
giv<»ii  no  pnitection,  gave  abundant  evidence  throughout  the  summer 
of  the  lM»neficial  effect  of  s|)raying  in  relation  to  leafhopper  infestation 
and  the  n^sultant  diseas<». 

Yields 

The  accompanying  table  shows  the  relative  yields  from  each  plot. 
No  attempt  was  made  to  compare  the  yield  fnmi  these  plots  with  the 
average  yield  per  acre  in  the  state  l>ecaus4»  the  area  around  Madison 
is  not  :i<lapte<l  to  fN)tato  growing  and  l)ecause  fertilizers  were  not  used 
on  th(*  |)lots.  Yields  from  untreate<l  plots  were  arbitrarily  called 
l(N)  btishels. 
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It  is  seen  from  the  table  that  the  treated  rows  gave  much  higher 
yields,  ranging  from  one-fourth  higher  with  Green  Mountains,  sprayed 
with  kerosene  emulsion,  to  two  and  three-fourths  times  as  high  with 
Irish  Cobblers,  sprayed  with  Bordeaux-nicotine. 

However,  as  the  four  plots  were  widely  separated  and  varied  as  to 
soil  and  previous  manuring,  the  relative  yields  are  hot  as  indicative  of 
the  best  spray  as  was  the  amount  of  disease  which  existed  on  the  foliage. 

Rural  New  Yorkers  showed  less  difference  in  yield  from  three  kinds 
of  treatment  than  any  other  variety.  They  were  also  diseased  less 
than  any  other  kind.     That  it  payed  to  spray  them,  however,  is  clear. 

Number  of  Applications  Necessary 

It  is  believed  that  at  least  three  applications,  and  preferably  four, 
should  be  made.  The  first  should  be  applied  when  leafhoppers  have 
come  in  numbers. 

The  second  spray  should  be  applied  in  from  ten  days  to  two  weeks 
from  the  first.  Potato  plants  are  growing  rapidly  at  this  time,  offer- 
ing new  foliage  to  leafhopper  attack.  Frequent  rains  may  be  expected 
in  some  sections  of  the  country,  and  will  wash  oflf  much  of  the  material. 

The  third  spray  should  usually  be  applied  about  two  weeks  after 
the  second,  the  exact  time  depending  upon  the  amount  of  new  growth 
infested,  abundance  of  leafhoppers,  weather  conditions.  (Hot  dry 
weather  is  very  favorable  to  rapid  spread  of  the  disease.) 

A  fourth  spray  might  well  be  given  to  advantage  when  some  of  the 
following  conditions  exist:  a  hot  dry  summer,  heavy  new  growth  in 
late  summer,  great  abundance  of  leafhoppers,  desire  to  control  certain 
other  potato  diseases. 

When  leaf-eating  insects  occur  with  the  potato  leafhopper,  an 
arsenical  can  usually  be  combined  with  one  or  more  of  the  Bordeaux 
sprays. 

Enemies 

Two  enemies  of  the  potato  leafhopper  were  in  evidence  during  the 
past  season.  One,  a  hymenopterous  parasite,  probably  a  Dryinid, 
attacked  leafhopper  eggs.  It  occurred  in  too  small  numbers  to  be  of 
practical  benefit. 

The  other  enemy,  a  fungus  {Entomophthora  sphaerosperma) ,  attacked 
both  adults  and  nymphs.  It  was  common  all  over  the  state  and  in 
northern  sections  greatly  reduced  the  infestation. 

Conclusions 

Of  three  materials  tested  by  themselves,  Bordeaux  gave  by  far  the 
best  results  in  leafhopper  control  and  disease  prevention.     The  yield 


Oetober,  *20i  hawley:  buq  injury  on  bbans  415 

from  this  plot  was  greater  than  the  next  nearest  plot  by  an  average  of 
twenty-three  bushels. 

Bordeaux  combined  with  nicotine  gave  better  results,  as  would  be 
expected,  than  Bordeaux  used  alone.  From  the  excdlent  results 
secured  with  Bordeaux  used  alone,  however,  it  is  doubtful  if  a  com- 
bination will  be  necessary  in  the  future. 

The  yield  from  the  Bordeaux-nicotine  plot  would  indicate  that  this 
combination  controlled  the  insect  and  disease  much  better  than  did 
Bordeaux  used  alone.  However,  the  former  plot  was  on  rich,  recently 
manured  ground,  while  the  latter  plot  was  on  poor  ground. 

From  a  standpoint  of  prevention  of  disease  on  the  foliage,  the  two 
treatments  app«u^  of  equal  value. 


IN  JXTRIB8  TO  BEANS  IN  THE  POD  BT  HBMIPTEROnS 

INSECTS' 

By  I.  M.  Hawubt,  JtMaea,  S.  Y. 

During  the  past  four  years  many  samples  of  beans  have  been  received 
at  the  Cornell  Station,  that  have  showed  deformations  varying  from 
circular  depressed  areas  with  a  dark  spot  in  the  center,  to  ragged  holes 
in  which  the  bean  coat  is  badly  ruptured.  The  name  of  ''dimples''  has 
Inh'ii  applie<l  to  these  scars.  As  these  markings  bear  a  strong  resem- 
hliiiice  to  Hemipterous  punctures  on  other  plants,  specimens  of  Adel- 
phocoru^  rapidus  Say,  one  of  the  most  common  Mirids  in  western  New 
York  bean  fields,  were  caged  over  a  potted  bean  plant  on  August  15, 
1918.  When  examined  on  September  4,  the  pods  on  this  plant  were 
miH-Hhapen  and  covered  with  dark,  raised  wart-like  areas  (PI.  10, 
fig.  2).  The  seed  in  these  po<is  showe<i  evidence  of  dimpling  (PI.  10, 
figH.  1  and  3). 

In  the  summer  of  1919  an  effort  was  made  to  verify  this  observation 
and  to  find  other  insects  that  might  have  a  share  in  the  work.  On 
August  11.  a  cage  containing  .4.  rapidus  was  placed  over  two  l>ean 
plants,  the  po<is  of  which  were  still  green.  When  these  were  examined 
on  August  28,  most  of  the  l>eans  were  dimpled.  One  hundred  penis 
pirke<i  near  the  rage  containe<i  only  one  dimpled  seed. 

The  f<»eiling  of  .4 .  rapidus  frequently  pnxluces  such  ragged,  discoloretl 
marks  on  the  l>ean  seeti,  that  it  would  seem  that  the  insect  in  addition 
to  removing  juici»s  from  the  l>ean,  possibly  si*cretes  a  toxin  that  acts  on 
the  lM*an  tissues.  The  nature  of  the  puncture  appears  to  be  influenced 
by  the  stage  of  development  of  the  In^aii  at  the  time  of  attack.     The 
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seed  is  stunted  when  punctured  and  the  growth  around  the  injured 
portion  produces  the  dimple.  Beans  on  plants  whose  pods  are  still 
green,  though  nearly  mature,  tend  to  suffer  most. 

In  the  summer  of  1918  immature  beans  in  the  field  were  pricked 
through  the  pod  with  a  small  insect  pin  and  the  plants  marked  by  a  tag. 
At  harvest  time  the  seed  in  these  pods  was  dimpled,  but  in  most  cases 
the  pits  were  more  regular  in  outline  than  in  the  case  of  insect  punc- 
tures (PL  10,  fig.  3). 

It  is  not  always  easy  to  pick  out  pods  which  contain  dimpled  beans 
by  their  outward  appearance.  The  pods  may  be  free  of  the  roughened 
brown  areas  and  still  contain  abnormal  beans.  Some  have  been  found 
where  a  dark  green  spot  on  the  lighter  green  of  the  pod  was  the  only 
evidence  of  the  deformation  within. 

Other  insects  that  produce  pits  in  beans  are  the  spined  tobacco  bug 
{Euschistus  variolarius  Palisot  de  Beauvois)  of  the  family  Pentato- 
midae  and  the  tarnished  plant  bug  (Lygus  pratensis  L.).  Specimens  of 
the  first  mentioned  insect  placed  with  beans  on  August  19  had  produced 
small  pits  by  September  8  (PI.  10,  fig.  1).  Nymphs  and  adults  of  the 
tarnished  plant  bug  left  with  a  plant  for  nineteen  days  also  produced 
small  dimples  (PI.  10,  fig.  1).  The  work  of  the  latter  was  previously 
reported  by  G.  C.  Davis  from  Michigan  in  1897.  During  late  summer 
both  of  the  above  insects  together  with  the  apple  leafhopper  (Empoasca 
mail  LcBaron)  have  been  found  in  the  field  with  their  beaks  inserted  in 
the  pods.  Cage  experiments  seem  to  show  however,  that  the  beaks  of 
the  leafhoppcrs  are  too  short  to  penetrate  the  pod  and  injure  the  beans 
within.  Injurj'  is  especially  noticed  in  places  where  ragi\-eed  and 
lambs  quarters  are  allowed  to  grow. 

The  extent  of  the  damage  caused  by  these  pests  is  not  great,  but 
each  year  there  are  some  beans  of  this  kind  in  the  product  of  many 
fields  and  gardens.  The  most  disfigured  of  field  beans  will  be  dis- 
carded with  the  diseased  and  immature  seed,  when  they  are  picked  in 
the  warehouse.  Small  pits  might  be  easily  over-looked,  but  beans 
with  the  ragged  scars  often  resulting  from  the  feeding  of  A.  rapidiis 
would  surelv  be  discarded. 


THE  SQUASH  BUG^ 

I^y  F.  M.  Wadley,   L'.  S.  Bureau  of  Entomology 

The  coninion  s(iuash  bug,  which  is  a  well-known  enemy  of  squashes 
and  i)unipkiiis,  is  said  to  be  found  j)ractically  everywhere  in  the 
Unit(Ml  Stales,  and  in  ^Mexico,  Central  America  and  Canada.     The 

^  Auasa  triatis  De  Cicer,  Family  C'oreida',  Order  Ilemipt^ra. 
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work  on  which  this  article  in  based  was  <lone  by  the  writer  while  in  the 
^^•rvice  of  the  Federal  Bureau  of  EntomolofO'  at  Wichita,  Kans.. 
late  in  1910  and  in  1917  and  1918;  and  at  Muscatine,  Iowa,  in  1919.' 

Importance 

I^)th  adults  and  young,  especially  the  latter,  injure  the  plant  by 
su<'king  its  juices,  and  probably  also  by  the  toxic  effects  of  their  bites. 
Small  brown  sfK)ts  mark  the  feeding  places  of  n>inph8  on  the  leaves. 
Further  fettling  causes  large  leaf  areas  to  assume  a  grayish  discolora- 
tion and  die.  If  the  bugs  are  abundant  enough,  the  whole  plant  wilts 
rather  suddenly  after  the  death  of  several  leaves.  Young  seedlings 
su(*rumb  very  (|uickly  to  scpiash  bug  attacks,  but  since  the  bugs  arc 
scarce  early  in  the  season  this  injur>'  is  slight.  It  is  in  late  summer, 
when  the  weather  is  hot  and  dry,  and  squash  bug  nymphs  numerous, 
that  the  worst  injury  occurs.  After  the  vines  are  kille<l.  bugs  are  found 
clustered  on  squash  or  pumpkin  fruits  sucking  their  juices.  If  it« 
normal  f(MMi  plants  are  overcrowded  or  exhausted,  the  squash  bug  may 
attack  other  nearby  cucurbits,  but  it  is  a  serious  enemy  only  to  squashes 
an<l  immpkins.  The  quick  growing  summer  squashes  are  especially 
favore<l. 

Description 

The  a<lult  is  flark  bmwn  in  general  coloration.  This  effect  is  given 
by  a  yellow  ground  color,  more  or  less  densely  dotte<i  with  black  pune- 
tun»s;  variations  in  density  of  punctures  result  in  mottling.  The 
antennae,  and  the  membrane  of  the  wing,  are  solid  black.  The  dorsal 
surface  of  the  alnlomen  covered  by  the  wings,  is  crimson.  Adults  var>' 
in  length  from  13  to  16}  mm.  and  in  width  fn>m  4}  to  0  mm.,  averag- 
ing 15  and  5  mm.  respectively.  The  female  is  slightly  larger  than  the 
male.  The  newly  hatched  nymph  has  a  bright  green  Inxly  with  re<l 
head,  thorax  and  apfN^ndages;  but  within  an  hour  or  so  the  refi  has 
rhanged  to  black  and  the  gn»en  has  deepene<l.  These  colors  remain 
during  the  first  instar.  after  which  the  nymphs  are  usually  gray  with 
black  head  and  app(*ndages.  For  a  short  time  after  each  molt,  the 
bug  is  gn^*n  with  hmI  h<>ad  and  appen<iages.  The  nymph  has  an  al>- 
domen  large  in  pn>fK>rtion  to  the  rest  of  the  iMMiy,  giving  a  f)ear-sha|ie<i 
ap(N*aran(^*.  The  wing  pa<ls  an»  conspicuous  in  the  later  instars.  Both 
nyni|)hs  and  adults  an>  characteriiiMl  by  a  strong  sickening  (nior. 
conunon  among  Heteroptera. 

The  egg  is  whitish  when  first  defxisited  but  s<K>n  lH*comes  a  metallic 
shining  brown.     It  is  alNMit  1)  nun.  in  length  ami  a  nuNlififMl  oval  in 

'  Ihinnfc  I*Us  ***uw  of  thr  work  w«^  «Ioiii».  iiiiilrr  th«»  mnU-r*  «lin*i  tion.  by  Mr. 
F  M  IJKjKi'tt  .<otiir  of  th«*  tUtA  on  hitN'niAtioti  «<ti'  takm  fn»ni  Uh*  notf*  <if  the 
Intr  Mr   II   O   Munh 
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Length  of 
anteniue 

Beginning  of  inBtar 

End  of  instar 

SUce 

Length 

Width 

Length 

Width 

(The  greatest  width 

1 
2 
3 

4 
5 

2 
3 

4 
4.6to6 
4      to7 

2i  mm. 
3    mm. 
5    mm. 
8    mm. 
9.6-10 

1|  mm. 
If  mm. 
2    mm. 
3^  mm. 
4tto  6  mm. 

4  mm. 

9*  mm. 
13-14.6 

2    mm. 

44  mm. 
/    mm. 

is   about    th«    middle 
of  the  abdomen) 

shape.    Viewed  from  either  side  or  the  bottom  it  has  a  round  triangular 
outline,  being  compressed  from  these  three  directions. 

Development 

Adults.  Those  bugs  which  pass  the  winter  live  as  adults  for  nine 
to  twelve  months,  while  others  may  die  the  same  season  they  are 
hatched,  after  an  adult  life  of  a  few  weeks.  The  adults  fly  readily  and 
strongly  in  the  spring  when  finding  food  plants,  and  in  the  fall  when 
seeking  winter  quarters.  Through  the  active  season  they  seldom  fly, 
but  remain  close  to  the  food  plants,  feeding,  mating  and  ovipositing. 
They  are  inactive  at  night  or  in  cool  cloudy  weather. 

The  squash  bug  has  a  reproductive  period  of  several  weeks;  one 
female  having  deposited  eggs  for  slightly  over  two  months.  Repro- 
ductive activities  are  limited  to  warm  weather  with  temperatures  of 
60°  F.  or  over.  Reproduction  begins  under  favorable  conditions  five 
or  six  days  after  the  bugs  become  adult,  and  continue  until  death  or  cool 
weather.  A  number  of  females  have  deposited  an  average  of  ten  eggs 
a  day  throughout  the  reproductive  period.  The  eggs  are  placed  in 
clusters  of  a  few  to  forty-five,  averaging  fifteen,  usually  on  the  under 
side  of  squash  or  pumpkin  leaves,  and  sometimes  on  the  upper  side  or 
on  nearby  objects.  Each  egg  is  glued  firmly  to  the  leaf.  In  1918,  92 
per  cent  of  all  eggs  were  deposited  between  8  a.  m.  and  5  p.  m. 

Egg.  The  egg  stage  at  Wichita  varies  from  seven  to  nine  days  in 
hot  weather,  while  egg  periods  of  from  ten  to  seventeen  days  are  re- 
corded for  cooler  weather  early  and  late  in  the  season.  Chittenden 
records  the  egg  stage  at  Washington,  D.  C,  as  from  eight  to  thirteen 
days,  and  W^eed  and  Conradi  state  that  in  New  Hampshire  it  varies 
from  six  to  fifteen  days. 

Nymphs.  Nymphs  are  very  gregarious  and  are  greedy  feeders. 
The  smaller  nymphs  are  found  in  bands  on  the  under  side  of  the  leaves, 
while  the  larger  nymphs  frequent  the  stems,  as  do  the  adults.  The 
nymphs  scatter  when  their  food  plants  die,  but  can  probably  not  go 
far  before  succumbing  to  hunger.  Pot  cages  were  relied  on  for  data 
on  length  of  instars  in  individuals,  while  large  numbers  of  nymphs 
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were  reared  in  cloth-covered  cages  in  the  garden  for  total  nymphal 
life.  The  periods  in  pot  cage  rearing  are  perhaps  a  little  longer  than 
normal,  as  the  nymphs  did  not  thrive  as  well  as  in  the  larger  cages. 
Dr.  Chittenden  has  found  nymphal  instars  at  Washington  to  require 
3,  8  or  9,  7  or  8,  6,  and  8  da3r8  respectively,  totalling  33  da3r8.  Weed 
and  Conradi  report  that  the  instars  require  3,  9,  8,  7  and  9  days  re- 
spectively, with  a  total  of  36  da3rs,  in  New  Hampshire.  The  figures 
secured  at  Wichita  are  given  in  Table  II  below. 


Ta»l«  II —Li 
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•IWCilllM. 
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Ul 
2ad 
3rd 
4th 
Mb 
Toul 

Cloth  rov«T«d 
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14 
10 

4 

(1) 

3  14  days 
0  Sdayt 
S.ldayt 

(U) 

a0  44 

311  to  30 

3to   Sdayt 
4to   Sdayt 
etoUdayt 

aeiolOdaya 
33  to  34  day* 

6 

4 

3 

1 

13day* 

lOdayi 

13daya 

40.4Adaya 

4IO  7dayi 
SioUdaya 

9  to  ii  d^ 

4«toMdaya 

One  nymph  reared  in  hot  weather  required  fourteen  da3rs  for  the 
fourth  and  fifth  stages  combined,  the  fourth  molt  being  overiooked. 
It  can  Iw  seen  that  these  two  stages  must  cover  fourteen  da3rs  or  less 
in  nummer  if  the  length  of  the  first  three  instars  combined  is  compared 
with  their  average  nymphal  life.  In  October,  with  frosty  nights,  one 
n>'mph  required  twenty  da>'s  for  the  fourth  instar  while  another  in  the 
fifth  inAtar  lived  seventeen  da>ii  without  molting. 

Seasonal  Hiatdry 

The  (tquash  bug  in  southern  Kansas  has,  besides  the  first  summer 
generation,  a  large,  but  not  complete  second  generation,  and  a  small 
third  generation.  In  east  central  Iowa  there  is  a  small  second  genera- 
tion but  no  thini.  The  bugs  increase  rapidly  during  the  activ'e  season, 
but  this  is  short  owing  to  their  temperature  requirements.  There  is 
probably  a  large  or  small  second  generation  throughout  the  corn  l>elt. 
an<l  in  the  South  three  or  more  generations  may  be  expecte<l.  The 
coiiiiiion  Htatement  that  but  one  generation  develops  neems  l)ased  on 
the  work  of  W<»ecl  and  ( \>nradi  in  New  Hampshire,  which  was  accurate, 
but  not  reprew»ntative  for  most  of  the  countr>-.  Slingerland,  (tillette, 
Sirriiir.  Smith  and  (tarcia,  have  ^tatetl  as  their  U^lief  that  more  than 
one  generation  develops. 

OvEK-WiXTEKED  (fENEKATioN.  ( hilv  adults  »ur\'ive  the  winter  in 
most  of  the  rnite<l  State's,  though  it  M*<*ms  likely,  from  the  tem[)era- 
ture  nymphs  endure  in  the  fall,  that  they  might  winter  successfully 
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in  the  extreme  South.  General  activity  begins  with  the  first  warm  sum* 
mer  weather  early  in  June.  While  some  bugs  die  early,  most  of  them 
live  until  about  August  1  or  later.  In  1918  one  female  lived  until 
August  28.  Egg  production  continues  with  little  diminution  until 
death.  In  1917  over-wintered  females  deposited  on  the  average  502.5 
eggs  each;  in  1918.  419.  In  the  latter  case  totals  were  reduced  by  the 
escape  of  several  females  early  in  the  season,  daily  averages  for  1918 
giving  a  seasonal  total  of  634  eggs  per  female.  These  average  totals 
exclude  the  few  which  died  early  in  the  season. 

Table  IIL — ^Average  Eoo-Production  of  Ovkr- 

W  INTER ED    FeMALEH 


EggH  per  foniale  per  day 

Period 

1917 

1018 

May  30 — June  15 

No  figures 
9.9 

13.1 
9.1 

12  1 
6  0 

2  5 

June  16 — June  30 

10  3 

July     1 — 15 

11. H 

July  16—31 

8  r> 

Aug.    1—16 

Aug.  16—18 

3  «i 

Aug.  16—27 

7  1 

Average  for  period  June  16- 
Aug.  18 

10.4 

9.0 

Table  IV.— E«ob  Produced  in  Each 
Month,  Per  Cent  or  Total 

Month 

1917 

1918 

May 

June 

0 
24.3 

63.4 
12.3 

1.4 
30  8 

July 

54  2 

Aug 

13  6 

Summer  Generations.  The  earliest  of  the  first  generation  mature 
in  July  and  the  latest  some  .time  in  October.  In  1917  two  females 
deposited  an  average  of  356  eggs  each  before  death  late  in  August, 
averaging  9.6  eggs  per  female  per  day.  Those  maturing  later  produced 
fewer  eggs,  but  about  80  per  cent  of  the  first  summer  generation  became 
adult  before  September  1,  or  in  time  to  produce  some  eggs. 

The  nymphs  of  the  second  generation  are  very  numerous  in  late 
summer.  The  earliest  of  them  become  adult  about  August  20  at 
Wichita,  and  produce  a  few  eggs.  In  1918  four  females  of  this  genera- 
tion produced  a  total  of  335  eggs  before  ceasing;  and  averaged  8.4 
eggs  per  female  per  day,  from  August  25  to  September  3.  Later  indi\id- 
uals  become  adult  throughout  the  fall  and  many  perish  from  cold  before 
maturing.  The  nymphs  of  the  third  generation  are  present  at  Wichita 
during  the  fall.  Most  of  them  probably  perish  before  maturity.  None 
have  been  known  to  mature,  although  one  was  reared  to  the  fifth  stage 
by  October  5. 

Fall  Activities.  The  first  cool  nights  about  September  1  check 
activities.  Bugs  maturing  after  this  neither  copulate  nor  oviposit. 
Those  already  producing  show  a  marked  checking  of  reproductive 
activities,  which  cease  within  about  two  weeks.  From  the  few  individ- 
uals studied,  it  seems  that  the  adults  of  the  first  generation  which  have 
produced  many  eggs,  die  before  fall;  but  those  adults  which  have  pro- 
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(liirrd  only  a  few  ofCR^.  ho  far  afl  ik  known,  live  and  go  into  hibernation. 
Karly  in  S(»ptemlH*r  adults  Ix^gin  srattering  to  seek  hil)crnation  quar- 
tern, while  younfcor  8taicc8  develop  slowly  on  account  of  the  increasing 
0(M>lne88.  After  the  foo<l  plants  are  killed  by  frost  niany  starve,  while 
others  rollect  on  the  fruits.  Some  nymphs  mature  and  adults  are 
usually  pres(*nt  among  the  nymphs  all  fall.  These  adults,  however, 
kf^ep  scatteriuK.  All  remaining  nymphs  are  finally  kille<i  by  the  cold. 
In  1017  a  temperature  of  14°  F.  killed  all  nymphs.  The  bugs  are  last 
seen  in  their  summer  haunts  some  time  in  Novemlwr. 

IIiiiKKNATioN.  When  disf)er8ing.  squash  bugs  reach  all  sorts  of 
lorations.  such  as  buildings,  tree  trunks,  brush  and  others.  They  have 
lHM*n  found  hil)ernating  under  t>oards.  under  a  weeil  pile,  and  in  l>ark 
cn»vicf»s  on  the  under  side  of  a  log.  From  a  few  to  o\'er  fifty  ha\*e  lH»en 
found  hilK*rnating  in  one  lo<*ation.  Various  workers  mention  hil)er- 
nntion  in  shiMls.  under  boards,  in  wood  piles,  and  among  stones.  At 
Wichita  adults  of  the  first,  second  and  perhaps  third  generations  may 
hiliernate  to  appear  again  as  the  overwintered  generation. 

The  shadeil  blocks  in  the  diagram  show  the  time  of  >TAr  a  gi\'en 
stage  is  present  while  the  dotted  lines  indicate  the  time  it  is  not  presi*nt. 
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Natural  Checks 

Chittenden,  Girault,  and  Weed  and  Conradi  mention  parasites  of 
the  egg  and  adult,  a  bacterial  disease,  and  cannibalism  as  checks  on 
the  squash  bug.  These  do  not  appear  to  be  active  under  Kansas 
conditions,  the  principal  checks  on  the  species  being  lack  of  food  and 
cold.  Cool  weather  restricts  activities,  and  all  nymphs  and  many- 
adults  perish  from  winter  cold.  All  the  plants  in  a  patch  are  some- 
times killed  by  the  bugs  in  late  summer.  Adults  may  fly  to  other 
feeding  places,  but  nymphs  must  perish  in  thousands,  before  finding 
food.  Where  bugs  have  cut  off  their  own  food  supply  in  this  manner, 
they  will  usually  not  assume  normal  numbers  in  the  locality  until  late 
the  next  year.  Many  nymphs  starve  in  the  fall  after  frosts  kiU  their 
food-plants. 

Control 

General  Considerations. — Control  of  the  species  is  difficult  when 
bugs  are  numerous,  but  it  is  not  impossible.  The  methods  found 
effective  include  cultural  or  preventive  measures,  and  hand-picking 
and  spraying,  which  are  remedial  measures.  Other  methods  which 
have  been  advocated  at  times  but  not  found  practical,  include  the  use 
of  coverings  for  young  plants,  planting  an  excess  of  seed,  fumigation 
under  covers,  the  use  of  repellents,  and  burning  bugs  in  the  fall  with 
a  torch. 

Cultural  measures,  are  valuable  in  restricting  injury  by  squash  bugs, 
other  insects,  and  plant  diseases,  and  will  usually  increase  the  crop 
even  if  no  enemies  are  present.  They  should  be  used  in  all  cases  as  far 
as  possible.  When  squash  bugs  are  present  in  injurious  numbers,  and 
the  crop  is  of  considerable  value,  remedial  measures  may  also  be  em- 
ployed. Hand-picking  must  be  depended  on  in  small  garden  plots, 
and  may  supplement  spraying  in  larger  gardens.  Spraying  is  expen- 
sive, and  is  not  warranted  unless  the  crop  is  profitable,  and  the  attack 
severe.  It  may  be  of  value  in  large  home  gardens,  or  market  gardens. 
Where  squashes  and  pumpkins  are  grown  on  an  extensive  plan,  and 
large  returns  arc  not  expected,  remedial  measures  cannot  be  profitable, 
but  cultural  measures  should  usually  insure  a  fair  crop. 

Cultural  Methods. — These  include  crop  rotation,  fertilization 
and  thorough  tillage,  and  clean  farming  in  the  fall.  The  first 
method  aims  at  removing  the  crop  from  the  vicinity  where  the 
bugs  have  developed  the  preceding  season,  and  where  observation 
shows  that  their  work  begins  earliest  and  is  most  severe.  It  is  efficient 
in  large  fields.  The  second  method  aims  at  stimulating  plant  growth 
so  as  to  give  a  good  yield  in  spite  of  some  injury.  Clean  fall  culture  is 
very  important,  as  the  fruits  left  on  the  ground  nourish  many  bugs 
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that  would  otherwise  perish,  and  encourage  hibernation  in  the  vicinity. 
All  fruits  should  be  fi^thered  early,  the  vines  cleaned  up,  field  thor- 
oughly plowed,  and  brushy  and  weedy  borders  cleaned  up.  Neglect 
of  8uch  measures  will  greatly  increase  the  number  of  bugs  in  the 
vicinity  the  following  season,  as  observation  has  shown. 

Hand  Picking. — The  plan  is  to  prevent  development  of  squash  bugs 
by  removing  all  adults  and  eggs  from  the  plant  early  in  the  season. 
The  method  is  very  laborious  and  will  not  altogether  prevent  injury; 
but  if  carried  on  throughout  the  season  a  fair  crop  can  be  secured  in 
spite  of  the  bugs. 

Test  or  Contact  Insecticides.— In  the  fall  of  1916,  squash  bugs 
were  dipped  in  various  contact  insecticides  to  give  an  idea  as  to 
their  efficiency.  The  more  effective  insecticides  were  then  tested  out 
in  the  field,  by  spraying  a  small  area  on  which  bugs  were  congregated, 
and  confining  them  on  it  with  a  screen  cone.  The  bugs  were  given  a 
chance  to  dr>%  and  kept  twenty-four  hours  under  favorable  conditions, 
as  determined  by  a  check,  when  the  living  and  dead  were  counted. 
The  results  are  given  in  Table  VII. 

Ta»l«  VII 


SoluUoQ  Hard 
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Th(«w*  figures  are  for  adults,  the  solutions  use<l  all  lieing  deadly  to 
nyrnphs.  A  strong  soap  solution  with  sulphur  in  suspension  has  gi\*en 
i\\v  U^t  results  of  any  spray  yet  testis!  against  the  squash  bug.  Nico- 
tim*  sulphate  is  less  effective  in  the  field,  though  promising  in  laboratory* 
U^tn.  The  sulphur  makes  trouble  by  clogging  nosiles  and  settling, 
htit  its  advantages  more  than  offset  these  drawlmcks.  Tests  in  1917 
confinned  these  data,  and  also  showed  that  nymphs  surcumbefi  to 
finh-oil  soap  at  0.2  pounds  per  gallon,  sometimes  to  even  iiTaker 
solutions;  that  sulphur  much  inrrea.«^»d  the  efTecti\Tness  of  the  soap 
againKt  nyrnphs  as  well  as  adults;  that  sulphur  paste  alone  will  not  harm 
squash  bugs;  that  strung  soap  solutions  will  not  affect  the  eggs;  and 
that  squash  pbnts  suffer  little  or  no  injur>'  from  fish-oil  soap  solutions 
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of  the  strengths  used.     A  sodansulphur  compound,   made    up  like 
lime-sulphur,  was  tested,  but  seemed  impromising. 

In  1917  a  small  plot  of  squashes,  severely  infested  with  bugs,  was 
sprayed  July  18  and  again  August  2.  Fish-oil  soap,  0.2  pounds  per 
gallon,  without  sulphur,  was  used.  The  infestation  was  checked,  the 
plants  recovered  and  bore  a  good  crop;  however,  the  bugs  reached 
injurious  numbers,  again  in  September.  In  1918,  one-sixth  acre  of 
squash  and  pumpkins  was  sprayed  during  the  last  week  in  July,  using 
soap,  0.25  pounds  per  gallon,  and  sulphur,  2  ounces  per  gallon.  The 
infestation  was  moderately  severe  and  was  causing  some  injury.  The 
spraying  was  a  complete  success,  no  second  application  being  neces- 
sary, and  bugs  were  very  scarce  the  rest  of  the  season. 

Spraying. — We  would  recommend  fish-oil  soap,  0.25  pounds  per 
gallon,  with  sulphur,  as  an  efficient  spray.    The  soap  is  hard  to  obtain 
in  many  places,  but  may  usually  be  ordered  from  distributing  centers. 
A  good  hand  sprayer,  with  extension  rod  and  angle  nozzle,  has  given 
good  results.     A  larger  sprayer  might  be  arranged  for  this  work,  but 
a  man  must  handle  each  spray  rod,  as  Uttle  could  be  done  with  fixed 
nozzles.    Care  must  be  taken  to  keep  the  sulphur  suspended.    Spray- 
ing should  be  postponed  until  nymphs  are  numerous  and  severe 
injury  seems  threatened.    If  it  can  be  avoided  altogether,  and  a  good 
yield  secured,  so  much  the  better.    If  the  grower  sprays  in  early  or 
mid-summer,  the  bugs  are  almost  sure  to  assume  injurious  numbers 
again  before  fall.    In  Southern  Kansas,  if  spraying  can  be  postponed 
until  July  25  or  later,  injury  will  usually  be  eliminated  for  the  rest  of 
the  season.    Some  adults  and  all  eggs  will  escape  the  spray.    Adults 
and  eggs  are  scarcest  late  in  July,  when  many  over-wintered  adults 
have  died,  and  few  of  the  first  generation  have  matured.     A  coarse 
driving  spray  should  be  used,  spraying  first  under  the  leaves,  then  on 
the  larger  stems.    Wherever  groups  of  bugs  are  found  they  should  be 
thoroughly  drenched,  lifting  stems  and  fruits  if  necessary,  and  directing 
the  spray  against  bugs  on  the  ground  as  they  leave  the  plants.     The 
bugs  surviving  will  scatter,  and  re-assemble  in  a  few  days.    If  these  are 
numerous,  and  if  many  eggs  were  present,  a  second  spray  ten  days 
later  may  be  desirable.    This  will  take  less  time  and  material  than  the 
first,  as  the  groups  of  bugs  will  be  much  fewer.    The  expense  of  such 
spraying  is  considerable.     In  experiments  it  has  required  one  man 
about  thirty  hours  to  spray  an  acre,  and  the  thorough  application 
necessary  will  require  300  to  400  gallons  per  acre.    Under  1918  condi- 
tions, the  cost  of  spraying  an  acre  was  about  $25;  under  1914  conditions 
it  would  be  about  $15.     It  should  be  kept  in  mind  that  a  patch  of 
squashes  or  pumpkins  grown  intensively  usually  occupies  only  a  frac- 
tion of  an  acre. 
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BROOM  CORN,  THE  PROBABLE  HOST  IN  WHICH 
PYRAUSTA  NUBILAUS  HUBN.  REACHED  AMERICA 

Bt  Harkison  K.  Smith,  f '.  N.  Hureau  of  EniomtAttgy,  Com  Horrr  Laboratory , 

Arlington,  Mas*. 

SiiKH*  thr  iiitrcMluction  <if  th<*  Kun)[H*an  com  IniriT.  Pyrausta  nu6i7aii> 
llubii..  into  .\morica.  tbiTi*  biut  Ihh*!)  a  v^*Viin.tidcrahlo  inton^Kt  as  to 
th«*  iiiaiinrr  in  whirh  thin  iii.*(4*ct  may  hav^  r(':irh<'<l  th<*  ("astrrn  chores 
of  the  rnito<l  Statw.  Mot*t  of  tht»  publishc'<l  statnnonts  bave  indi- 
cated raw  bonip  ini|N)rt4*<i  from  soutbcrn  or  central  Europe  a8  the 
[KM«sihle  f(KMl  plant  in  which  the  Kuro(M»an  corn  lM>n*robtaine<l  entrance 
into  thii*  ciHintry. 

At  a  public  bearing  held  by  the  Ktnleral  Horticultural  Board  at 
lioHton,  MaN<.,  AuguM  15,  1919.  Profeswir  Cieorge  (i.  AtwcMMl.  chief 
nunwr>'  inspector  for  the  state  of  New  York,  made  the  following 
statement : 
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"This  is  a  good  time  to  give  the  theory  we  have.  We  believe 
that  you  had  the  corn  borer  here  in  Massachusetts  two  years,  perhaps, 
before  we.  We  think  there  were  no  com  borers  in  the  state  of  New 
York  previous  to  seven  or  eight  years  ago,  probably  ten.  We  do  know 
that  about  eight  years  ago  broom  corn  was  imported  from  Austria  and 
taken  into  the  city  of  Amsterdam  where  it  was  manufactured  into 
brooms,  and  the  waste  from  the  factory  was  thrown  out,  given  away 
and  scattered  along  the  Mohawk  River.  Now,  the  prevailing  winds 
are  mostly  from  the  West.  Scouting  so  far  has  revealed  about  ten 
miles  west  of  the  city  of  Amsterdam  in  a  narrow  Valley  of  the  Mohawk 
River  the  presence  of  corn  borer  but  very  slightly,  but  ten  miles  going 
down  from  Amsterdam  to  Mohawk  for  a  distance  of  ten  miles  there  is  a 
strip  about  a  mile  wide  on  both  sides  of  the  river  down  to  the  city  of 
Scotia.  My  theory  is  that  waste  from  the  infested  section  in  Amster- 
dam was  distributed  either  by  the  northwesterly  winds  or  with  the 
floods.  We  had  floods  that  covered  hundreds  of  acres  just  west  of 
Schenectady.  That  is  where  we  have  the  thickest  part  of  our  infesta- 
tion. We  fully  believe  that  the  introduction  of  broom  corn  at  Amster- 
dam was  responsible  for  the  presence  of  the  insect.  As  far  as  the 
spread  of  the  insect  in  New  York  is  concerned  we  have  been  unable  to 
find  anything  east  of  the  Hudson  River." 

As  a  result  of  Mr.  Atwood's  statement,  the  records  of  importation 
of  broom  corn  were  looked  up.  The  following  data  showing  the 
amounts  and  the  origin  of  the  broom  corn  imported  into  the  United 
States  for  the  years  1909  to  1918,  inclusive,  have  been  compiled  from 
the  report  of  the  Bureau  of  Foreign  and  Domestic  Commerce,  Depart- 
ment of  Commerce: 

Year 

1909 


1910. 


1911. 


Country 

Tons 

Austria-Hungary 

1,097 

Germany 

601 

Italy 

181 

Austria-Hungary 

3,007 

Belgium 

2 

England 

1 

France 

1,574 

Germany 

67 

Italv 

2,213 

The  Netherlands 

90 

Russia  in  Europe 

53 

Turkey  in  Europe 

382 

Austria-Hungary 

425 

Belgium 

9 

Germany 

52 

Italy 

89 

Roumania 

21 

Russia  in  Europe 

7 

Turkey  in  Europe 

13 
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Year                                                        Country  Tom 

1912 Au8triA-Hunf(ar>'  646 

France  6 

Germany  10 

Italy  609 

Roumania  39 

Kumia  in  Europe  28 

1913  Au8tna-Hunf(ar>'  67 

Italy  9 

Ruiwia  in  Europe  2 

1914 Au8tria-Hungar>*  537 

England  24 

Ciermany  104 

Italy  573 

1915 Auatria-Hunicary  103 

Italy  1 

1916  Italy  156 

1917  France  13.00  worth 

191K                                                        Italy  374 

T<ilal .  13.174  tonii 

Tli<»8t»  factH  H(H»inr(l  so  HiKnificant  that  it  l)ecame  desirable  to  de- 
termine, if  poMiible,  the  distribution  of  the  thouiiands  of  tons  of  broom 
com  brought  into  this  country  during  the  previous  nine  or  ten  years, 
a^  indicated  in  the  report  of  the  Department  of  Commerce,  and  the 
writer  was  detaile<i  to  investigate  the  matter.  The  rcmilta  of  this 
inv(>stigation  are  given  below.  It  will  be  recalleil  that  the  first  record 
of  the  presence  of  Pyraiutta  nubilaliM  in  America  was  from  specimens 
reared  from  dahha  stems  collecte<i  at  Everett,  Mass.,  during  the  sum- 
mer of  1916.  It  seems  significant  that  the  point  of  collection  of  this 
inff'Hted  material  was  but  a  short  distance  from  two  broom  manu* 
facturing  conrems  Watecl  in  that  city. 

During  the  winter  of  1909  10  the  I^h»  Bnxun  A  Duster  Company* 
at  Kverett.  MaHs.,  receive*!  1H3.000  pounds  of  Austro- Hungarian 
brcM>in  corn  .^hipiM^i  direct  from  BudaiH^t.  IIungar>'.  Two  shipments 
of  a  total  of  92.0(M)  poumis  were  landed  at  the  Mystic  \Vharvc*s.  ( 'helsea, 
Mass..  and  a  third  shipment  of  91. (MX)  pounds  was  landed  in  New  York 
and  trans-slup|N*d  to  Hoston  via  the  Merchants*  S.  S.  Line.  I>uring 
tlie  |MTio<i  DiMM'inU'r  I.  1911.  to  January  24.  1912.  a  shipment  of 
120. (MH>  |H>un<ls  of  Italian  brtMini  corn  was  receivtMl  from  Florence. 
Italy.  Fn)ni  Dcmiiber  2t5.  1911.  ti>  January  2.  1912.  a  total  of  l.OTvl 
balt^  of  Au^trtHlIungarian  hrcMini  corn  ship|HMl  fn>n)  Bufmdi*st  was 
riTi'iviMl  at  New  York  and  transfrrn'il  via  water  to  lio««toti.  thcncr  to 
thr  Kvrr«'tt  factory.     Tp  to  Januar\*  1.  19lt>.  there  .»itill  remaintMi  in 

'  'VUv  Hiithor  U(  icrratly  iiulrbtnl  in  Mr.  ThonuK«  11  M.ii>Un(l  wh<t  hiui  furtiL*lM<U 
much  in/omiation  and  niany  detaib  of  thr  bnium  c«>ru  Mtuntiun  during  \9W  to  1914. 
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storage  eighty  bales  of  Austro-Hungarian  broom  com  from  the  1911 
importation,  and  a  part  of  this  broom  corn  was  not  used  at  Everett 
until  some  time  after  July  1,  1916. 

Subsequent  investigations  continued  in  New  York  City  made  it  pos- 
sible to  interview  Mr.  Wilson  M.  Toll,  one  of  the  largest  jobbers  and 
importers  of  foreign  broom  corn  in  the  United  States.  During  the 
season  of  1909  the  broom  corn  crop  in  this  country  was  very  short, 
and  as  a  result  of  this  condition  Mr.  Toll,  early  in  the  fall  of  1909,  left 
for  Bupadest,  Hungary,  for  the  purpose  of  importing  large  quantities 
of  the  Austro-Hungarian  crop  into  America.  He  purchased  1,000  tons 
of  the  1909  Hungarian  crop  which  was  received  in  New  York  City 
during  the  winter  of  1909-10.  Upon  receipt  of  this  shipment  at 
least  two-thirds  of  the  importation  immediately  was  forwarded  to  the 
factories  at  Amsterdam,  N.  Y.  A  large  shipment  was  made  to  Frank- 
fort, Ky.,  and  smaller  shipments  to  Louisville,  Ky.,  Rochester  and 
Buffalo,  N.  Y.,  and  other  points.  Mr.  Toll  also  advised  that  at  this 
time  Canadian  buyers  purchased  considerable  amounts  of  Hungarian 
broom  com  which  went  to  Hamilton,  Ontario,  to  be  used  by  the  large 
broom  factories  at  that  point. 

During  March,  1910,  Mr.  Toll  imported  3,000  bales  of  the  1909  crop 
of  Italian  broom  corn  which  was  shipped  direct  from  Venice  to  New 
York.  This  was  disposed  of  to  various  factories  of  which  no  definite 
record  is  available. 

On  September  23,  1919,  Mr.  M.  Dom  of  the  Frankfort  Broom  Com- 
pany of  Frankfort,  Ky.,  was  interviewed  and  stated  that  "between 
May  11,  1909,  and  June  16,  1909,  he  received  from  New  York  a  ship- 
ment of  528,888  pounds  of  Austro-Hungarian  broom  com  all  of  which 
probably  was  manufactured  into  brooms  within  three  months  after 
receipt.'*  Mr.  Dorn  was  the  first  to  import  Hungarian  broom  com 
into  America,  which  original  importation  was  made  in  the  fall  of  1899, 
when  400  tons  were  imported  for  use  at  the  Frankfort  factory  and  a 
Mr.  Gross  of  Chicago  imported  150  tons  for  use  in  that  city.  Mr. 
Dorn  adds  that  **all  of  the  broom  com  in  this  importation  of  550  tons 
was  of  the  Hungarian  crop  previous  to  1899  and  that  to  his  knowledge 
none  of  it  was  of  the  Hungarian  grown  crop  of  that  year,  and  for  this 
reason  would  not  be  apt  to  have  been  infested  with  the  European  corn 
borer.*' 

Information  relative  to  the  Hungarian  broom  corn  shipped  to 
Louisville  could  not  be  obtained. 

Amongst  others  of  the  American  importers  of  broom  corn  who 
visited  Budapest  during  the  fall  of  1909  was  Mr.  M.  K.  Kavanaugh  of 
the  Kavanaugh  Bros.  Broom  Corn  Company  of  Chicago,  111.,  who 
imported  600  tons.     This  lot  of  broom  corn  was  landed  at  New  York 
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an<i  Newport  Ncw8,  Va.  Of  this  600-ton  importation  more  than  2,775 
bale«  were  received  in  Chicago  between  February  23  and  March  2, 1910, 
whence  it  waA  sold  in  job  lota  aa  follows:  80  per  cent  of  same  to  the 
some  thirty  manufacturing  plants  located  in  Chicago  an<i  its  suburbs, 
and  the  remainder  to  establishments  in  Indianapolis,  Ind.,  Milwaukee, 
Wis.,  Dubuque,  Iowa,  Toronto,  Ontario,  Montreal,  Quebec,  and 
numerous  other  points  in  the  United  States  of  which  no  definite  record 
was  obtainable. 

It  is  apparent  from  the  foregoing  statement  that  the  shipments  of 
broom  com,  which  thus  far  it  has  been  possible  to  trace,  account  for 
not  more  than  one-third  of  the  total  tonnage  of  broom  corn  imported 
into  the  United  States  since  1909,  as  shown  in  the  report  of  the  Depart- 
ment of  Commerce,  and  that  the  states  to  which  it  was  shipped  are  as 
follows:  Massachusetts,  New  York,  Kentucky,  Illinois,  Indiana, 
Wisconsin,  and  Iowa. 

Foreign  literature  dealing  with  Pyrausta  nubilalu  Hubn.  apparently 
does  not  make  specific  note  of  this  insect  as  being  a  serious  enemy  of 
broom  com  in  southern  and  central  Europe,  although  it  is  well  known  as 
a  serious  pest  of  maise  in  that  countr>'.  However,  since  it  is  known  to 
infest  bn>om  com  under  field  conditions  in  Massachusetts  and  has  fed 
voraciously  upon  that  plant  in  the  lal)orator>%  it  no  doubt  infesta 
br(M)m  corn  as  grown  in  Austria-Hungary. 

(hir  investigations  to  date  made  in  the  United  States  at  a  great 
many  of  the  points  where  Hungarian  broom  corn  is  known  to  have  been 
r<»ceive<l  for  manufacture  have  failed  to  discover  its  presence  except 
in  the  vicinity  of  Boston,  Mass.,  Amsterdam,  and  Buffalo,  N.  Y. 
Hence,  it  seems  a  ver>'  significant  fact  that  the  three  existing  infested 
areas  in  Massachusetts  and  New  York,  as  originally  loi*ateti,  were  in 
each  instance  within  reasonably  short  distances  of  broom  factories. 
In  so  far  as  the  hemp  theory  is  concemed,  it  will  l)e  recalled  that  it 
was  bas<Ml  cm  the  fact  that  the  first  located  infestation  in  Massarhuselta 
was  not  far  from  the  Charlestown  Navy  Yard  where  considerable 
amounts  of  raw  hemp  are  used  in  the  manufacture  of  rope.  At  the 
same  time,  however,  importations  originating  from  identical  sources 
were  lM*ing  made  at  Plymouth,  Mass.,  some  forty  miles  south,  and  at 
Andover,  Mass.,  appniximately  twenty-five  miles  north  of  Charles- 
town,  and  yet  no  infestations  of  the  Kurof>ean  corn  Iwrer  in  the  vicinity 
of  either  of  the  two  latter  places  were  disco vereil  until  the  summer  of 
1919.  This  situation  gives  rise  to  a  ver>'  considerable  doubt  as  to  the 
validity  of  the  hemp  theor>'  in  its  relation  to  the  original  Massachu- 
setts infi*station,  and  would  appear  to  indicate  the  greater  ptHvibility 
of  broom  corn  used  at  the  Kverett  factor>'  as  l>eing  the  vehicle  in  which 
the  pest  reached  this  country.     Assuming  that  the  briHim  com  im- 
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ported  from  Austria-Hungary  was  infested  when  it  reached  America, 
there  would  seem  to  have  been  ample  opportunity  for  the  adults  to 
escape  because  much  of  the  material  remained  in  storage  and  was  not 
manufactured  until  some  time  after  the  normal  dates  of  spring  emer- 
gence imder  our  climatic  conditions. 

The  fact  that  this  insect  is  not  now  known  to  be  established  in  any 
of  the  other  numerous  points  in  America  where  Austro-Hungarian 
broom  corn  was  shipped  may  be  due  to  several  causes,  one  of  which 
is  an  incomplete  survey  of  the  suspected  regions.  Thus,  the  data 
obtained  upon  this  phase  of  the  European  corn  borer  situation  to 
date  appear  to  indicate  rather  forcibly  that  broom  corn  was  the 
vehicle  in  which  the  European  corn  borer  reached  America. 


BEAN    LADYBIRD 

Bt  W.  E.  Hinds,  Entomologist  Alabama  Experiment  Station 

For  many  years  the  bean  ladybird,  Epilachna  corrupta  Muls.,  has 
been  known  to  occur  in  Arizona,  New  Mexico,  Colorado,  and  to  a  very 
limited  extent  in  some  adjacent  states,  where  serious  damage  has 
been  done  to  all  varieties  of  table  beans.  The  injury  to  the  crop  has 
been  frequently  very  severe,  but  the  spread  of  the  pest  has  seemed  to 
be  slow  and  but  little  damage  was  done  in  the  Plains  region.  Under 
the  climatic  conditions  in  that  territory,  two  generations  occurred  and 
control  measures  consisted  principally  in  jarring  the  insect  from  the 
plant  to  the  hot,  dry  ground.  Insecticidal  measures  gave  little  relief 
and  appeared  to  act  mainly  as  a  repellent  rather  than  insecticide. 

No  occurrence  of  this  insect  East  of  the  Mississippi  River  was  known 
to  us  until  specimens  of  the  pest  were  received  at  the  Alabama 
Experiment  Station  in  July,  1920,  from  Jefferson  and  Bibb  Counties, 
Alabama.  Since  that  time  a  number  of  reports  indicate  its  occurrence 
through  a  considerable  area  and  scouting  work  conducted  about  the 
20th  of  August  revealed  the  fact  that  the  pest  has  been  present  in  the 
vicinity  of  Blocton,  Ala.,  in  Bibl)  County,  where  it  was  first  noticed  in 
July,  1918.  The  first  appearance  of  the  pest  in  Jefferson  County 
seems  to  have  Ix^en  within  the  city  limits  of  Birmingham  in  July,  1919. 
During  that  season  many  truckers  lost  their  late  crop  of  beans  but  made 
no  report  of  the  occurrence  of  an  insect  pest  to  the  Experiment  Station 
or  to  any  person  realizing  the  danger  of  this  insect  becoming  established. 

iVt  the  present  time  the  pest  occurs  throughout  Jefferson  Coimty 
and  extends  into  adjacent  counties,  particularly  southwestward  to 
Bibb  County.  The  second  generation  is  now  becoming  adult  during 
the  latter  part  of  August  and  the  insect  is  likely  to  continue  its  spread 
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considerably  before  the  end  of  the  season.  We  have  no  information 
as  to  the  limit  of  flight. 

An  important  new  food  plant  record  is  found  in  the  occurrence  of  the 
beetle  in  all  stages  upon  cowpeas  in  one  locality.  It  remains  to  be  seen 
whether  cowpeas  will  constitute  a  favorable  food  plant.  The  growth 
of  cowpeas  and  soy  beans  is  quite  extensive  in  this  section  of  Alabama 
and  large  truck  farmers  around  Birmingham  are  deeply  interested  in 
the  production  of  all  varieties  of  table  beans.  The  problem  appears, 
therefore,  a  serious  one  for  this  section  and  it  is  possible  that  the  insect 
may  spread  widely  throughout  the  southeastern  states.  It  has  demon- 
Htrate<i  its  ability  to  withstand  ordinary  climatic,  winter  conditions 
in  north  central  Alabama  and  has  flourished  under  our  summer  climatic 
conditions.  The  further  spread  of  the  pest  will  be  watched  closely 
and  an  investigation  of  life  histor>'  and  field  control  has  already  been 
starteil. 

It  would  appear  that  the  introduction  of  this  pest  had  occurred  in 
commercial  shipments,  either  of  alfalfa  hay  or  of  beans  and  possibly 
with  lx)th  materials  produced  in  the  infested  territory  in  Arisona, 
New  Mexico  and  Colorado.  The  possibility  of  exterminating  the  pest 
would  appear  to  l)e  slight  at  this  time,  and  methods  of  control  will, 
therefore,  be  sought  as  rapidly  as  possible. 


Scientific  Notes 

Tb«  SuropMn  Corn  Borer  in  Canada.  On  AuffUfft  10,  the  Kuropran  com  borer 
wan  dincdvered  for  the  fintt  time  in  ("anada.  I^atw  about  half  an  inch  in  length  i 
foun<l  on  that  elate  near  liorraine  Station,  Welland  (*ounty,  Ontario,  by  Me 
Keenan  and  Simiwim  of  the  Division  of  F(>n*iKn  I'mtn  Supprriwion.  The  infeatatioo 
at  thiji  |M)int  wam  hfiht  but  more  eontwanl,  |iarticularly  in  the  vicinity  <if  Ridfeeway 
ami  (*hryNtal  l)earh,  Ont.,  the  mfentation  wan  lM*avier.  Larvv  collected  at  them 
thn*r  ixuntn  were  dctenuiiu*<l  by  Dr.  J.  H.  MrDunnouffh,  chief  of  the  I>iviiiion  of 
Systematic  KntoiiK>lof[y.  ai«  PyrtiiuUi  nu/zi/ii/m,  and  thin  determination  ban  wnce  been 
nmfimMNl  by  Mr.  1).  J.  (  affn'y.  in  charge  of  tlie  Kun>|iean  Com  Borer  Laboratory, 
Arlmict«in.  Mniw. 

Sm«i'  I  bene  firwt  infi-Htatioiw  wcn»  dii*coveriil.  Mr.  L.  S.  Mcl^ne.  chief  of  the 
I>ivu»inn  of  Foreifcn  I'cntf«  SuppreM»ion.  ban  undertaken  much  further  m^mtinic  in  other 
|Mirti«  of  Ontario  and  thii*  work  \t^  f«till  umler  way.  From  iirment  kni»«kxl|ie  Mr. 
Mr  1  Aim*  ha*  jovcn  inc  the  fotlowinx  J»tatement : 

**WlH*n  the  bon»r  wa«  du«covere«l  at  lUliccway  and  ('hr^ntal  Hcach  an  effort  was 
made  to  fiml  tht*  Umitn  of  tbt*  infentatum.  According  to  latent  a«lvicen  thin  extendi 
from  F«>rt  I*>ie  on  tlie  eant  to  Dunnvdle  on  the  wiwt  alimg  the  I^ke  Fjir  nhore  and 
aUtut  tii-enty  niilen  inland.  On  Augunt  '£\,  lar\*a*  iii'rr  rrceive<l  frum  a  fanner.  b%*ina 
near  St.  Tboiiian,  Ont.  Scoutn  wrr  inum'tbatrly  d«f(|MtchtHl  to  thin  new  infentatwa 
and  their  fimt  rr|M»rt  imlicatcil  that  5  |M*r  ci*iit  of  the  corn  planta  in  the  fieldn  euunined 
wen*  infeMte«l.  llw*  mfcntation  in  wr^tcni  t  hitarrn  ban  m>t  an  yet  lieen  <lefined.  Init  <iq 
Septemlier  li)  it  com|ioned  all  of  Ugin  ami  Middlenrx  countien  and  a  portaoo  of  thiord 
C'4Minty." 
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On  the  above  date  (September  16)  an  important  conference  took  place  at  St. 
Thomas,  Ont.,  at  which  the  following  men  were  present:  Messrs.  W.  R.  Walton  and 
L.  H.  Worthley,  of  the  United  States  Bureau  of  Entomology;  Dr.  E.  P.  Felt,  state 
entomologist  of  New  York;  Dr.  J.  H.  Grisdale,  deputy  minister,  Dominion  Depart- 
ment of  Agriculture;  Prof.  L.  Caesar,  provincial  entomologist,  Ontario,  and  MesBrs. 
Gibson,  McLaine,  Keenan  and  Vroom  of  the  Dominion  Entomological  Service. 
Fields  of  field  corn  in  the  vicinity  of  St.  Thomas  were  investigated,  some  of  which 
were  very  seriously  infested,  in  one  field  probably  a  commercial  loss  of  from  20  to  25 
per  cent  had  resulted. 

Abthur  Gibson 

Acting  Dominion  Entomologist,  Department  of  Agriculture, 
Ottawa,  Canada 

The  Green  Japanese  Beetle  (PojnUia  japonica)^  which  was  discovered  in  New 
Jersey  several  years  ago  and  which  has  been  confined  to  that  state,  is  now  known  to 
occur  in  Pennsylvania  along  the  Delaware  River  for  a  distance  of  nearly  eight  miles 
and  extending  back  from  the  river  one-fourth  to  one  and  one-half  miles.  The  Penn- 
sylvania infestation  was  first  discovered  in  July,  1920,  by  Mr.  Fred  Worainger,  a 
scout  for  the  Pennsylvania  State  Department  of  Agriculture.  Beetles  were  first 
found  in  Pennsylvania  at  Torresdale  and  here  the  beetles  are  most  abundant  and  that 
location  is  apparently  the  center  of  the  Pennsylvania  infestation. 

The  conditions  in  Pennsylvania  are  apparently  ideal  for  the  beetle  and  there  is 
reason  to  believe  that  it  will  increase  and  spread  at  the  same  rate  as  in  New  Jersey. 

Just  how  the  beetle  became  established  in  Pennsylvania  is  problematical.  The 
supposed  center  of  infestation  is  at  Torresdale  and  up  the  river  from  the  nearest 
known  1919  infestation  in  New  Jersey.  It  is  not,  therefore,  likely  that  the  beetle 
flew  across  the  river.  A  club  house  in  New  Jersey  within  the  infested  area  affords 
considerable  traffic  across  the  river,  particularly  during  the  summer  months  when  the 
beetles  are  active.  Weeds  and  rubbish  are  sometimes  carried  up  the  river  with  the 
tide  from  the  New  Jersey  shore  to  the  Pennsylvania  side.  Either  of  these  last  two 
possibilities  are  likely  methods  of  transportation. 

Although  some  scouting  was  done  in  Pennsylvania  in  1919,  there  is  httle  doubt  that 
a  few  beetles  occurred  on  that  side  of  the  river  a  year  ago. 

John  J.  Davis. 

Riverton,  N.  J..  Sept.  2,  1920. 

Roimd^Headed  Apple  Tree  Borer  Injuring  Apple  Fruits.  On  July  20th,  while 
inspecting  an  orchard  near  Scotland,  Pa.,  the  writer  observed  a  considerable 
number  of  large  feeding  scars  on  apple  fruits.  At  first  it  was  somewhat  puzzling 
to  state  the  real  cause  of  the  damage,  but  after  a  more  thorough  search  the  real  cul- 
prit was  found  to  be  the  adults  of  Saperda  Candida. 

These  feeding  punctures  were  frequently  5  to  10  mm.  in  width,  10  to  20  mm.  in 
length  and  1  to  2  mm.  in  depth.  In  some  instances  the  fruit  was  marked  by  trough- 
like gouges  4  mm.  in  width  and  8  to  10  mm.  in  length.  The  work  of  this  beetle  may 
be  determined  by  the  rather  large  serrate  margins  of  the  feeding  scars,  this  being 
caused  by  the  sharp,  pointed  mandibles.  Not  infrequently  the  surface  of  the  fruit 
bears  string-like  frass  particles,  3  to  6  mm.  in  length. 

The  amount  of  feeding  in  this  orchard  was  considerable  as  most  of  the  tree  trunks 
were  badly  infested  with  borers. 

Under  laboratory  conditions  the  adult  beetles  caused  injury  to  fruits  similar  to  the 
injury  observed  in  the  field  thus  proving  conclusively  that  the  adult  borer  was  re- 


October,  '20|  sciBNnric  notes  483 

sponsible.    It  was  also  noted  that  the  beetles  when  confined  exclusively  with  apple 
fruits  oviposited  in  them. 

J.  L.  Kino. 
Chambemburg  Laboratory, 

Fenmylvania  Bureau  of  Plant  Industry. 

Flea-Beetle  Injury  to  Apples.  A  species  of  flea-beetle,  identified  as  Sodonola 
puncticoUi*  Say,  has  caused  considerable  injury  in  a  few  apple  orchards  in  the  vicinity 
of  (^hambernburg,  Pa.,  during  the  season  of  1020. 

The  beetle  was  first  noticed  on  the  apple  foliage  in  a  weedy  orchard  on  the  2nd  of 
Jun^.  At  that  time  slight  feeding  injuries  were  observed  on  the  leaves  but  none  on 
the  fruitM.  ()n  the  14th  of  June,  however,  the  writer  received  a  hurr>'  call  to  visit  an 
orrhanl  where  "bugs  were  eating  up  the  ap|>lc8"  and  found  upon  entering  the  orchard 
that  the  rp^mrt  was  not  greatly  exaggerated  and  that  the  flea-beetle  was  responsible 
for  the  damage. 

The  injury  was  mostly  superficial,  the  skin  of  the  apples  being  chewed  away  in 
\Atkcvn  And  then  small  shallow  pits  eaten  out  of  the  flesh.  In  many  cases,  however, 
rather  large  cavities  were  eaten  in  the  apples  and  especially  so  where  apples  were  in 
contact  with  each  other.  Feeding  injur>'  was  also  noted  on  the  leaves  and  in  a  few 
(ilarrs  the  l(*aves  were  brown  in  color  due  to  the  many  small  areas  of  leaf  surface  which 
hA4l  lieen  eaten  away. 

To  prf>ve  whether  the  injury  to  the  fruits  was  primar>'  or  followed  some  other 
in«»ct  injury  or  abrasion  the  writer  caged  sfierimens  of  the  beetle  with  perfect  apfilea 
and  found  that  while  the  lxM*tl(*s  preferred  to  begin  feeding  where  the  skin  was  broken, 
they  were  not  deterrwl  by  |)erfect  fniits. 

M(*A-l)eetle  injury  was  noted  subsequently  in  a  number  of  orchanls  but  in  only  the 
one  orrhanl  was  it  thought  serious  enough  t4)  require  a  ccmtrolling  spray  of  Bordeaux 
mixture  ami  arsenate  of  lead.  As  for  the  effects  of  the  itpray  it  was  impossible  to 
judge  definitely  due  to  the  lateness  of  the  application.  In  all  castas,  orchards  showing 
iitjur>'  wen*  more  or  1(*ms  m*glect<Hl  and  weedy.  During  the  renmimkT  of  June  num- 
liem  (»f  the  lieetles  wen*  ol)w*rve<l  on  nMwt  of  the  comnum  we«*ds  ak>ng  the  nNulsides 
and  in  the  Helds. 

J.  R.  Steam. 

(*hamber<burg  I^lioratory, 

IVnnNylvania  Bureau  of  Plant  Industry. 


Frknatab,  tlH*  Mntomologiral  (Mub  of  the  Tniversity  of  Minnesota  holils  regular 
meetmgs  ever>'  Tuesday,  thmughout  the  \*ear.  at  4.1)0  p.  m.  in  the  entomokigical 
kilMHUtoriiv,  rni\*eniity  Farm.  St.  Paul.  During  the  summer  special  field  tri|si  will 
be  arrange<l.  .\ny  entimiologists  visiting  the  Twin  (^ities  are  invited  to  attend  and 
to  take  (Mirt  in  these  nn^etings.  .\mong  the  visitors  and  speakers  of  the  past  year 
have  lieen— If.  K.  Kwing  of  the  National  Museum:  W.  K.  Dove.  Bureau  of  I'lntoaKil* 
ogy;  T.  B.  Mc<;ath.  Mayo  Institute;  II.  K.  SthckUnd.  Canadian  Kntomologkal 
Service :  l*rofessor  !1.  L.  ()sbom,  Hamline  I'niventity.  and  l*n>fensor  Sadao  Yoahiday 
Osaka,  Japan.  Dr.  B.  P.  l^iwson  «>f  the  tlntomological  Department,  rniversity  of 
Kansas  will  give  the  course  in  Mlementary  l'>onomic  Kntomol«)g>'  in  the  sununer 
school  of  the  rnivenity  of  Minnesrtta.  This  work  wdl  be  offered  from  June  21  to 
July  30.  More  s|iecialiie<l  c«>urses  will  be  offered  for  various  members  of  the  depart* 
ment  not  <mly  during  the  period  of  the  regular  session,  but  throughout  the  sumuMr. 
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The  recent  discovery  of  large  areas  with  a  gipsy  moth  infestation  of 
some  years'  standing  and  a  similar  find  in  relation  to  the  European 
corn  borer  raises  a  series  of  interesting  questions.  Those  familiar  with 
the  subject  may  recall  that  the  gipsy  moth  maintained  itself  in  this 
country  practically  unnoticed  for  twenty-two  years,  and  the  evidence 
at  hand  indicates  that  the  European  corn  borer  was  probably  intro- 
duced some  ten  years  before  its  recognition.  Furthermore,  these 
records  are  by  no  means  peculiar  to  these  two  insects  or  to  certain 
infestations  by  one  or  both.  The  facts  are  that  outbreaks  by  unknown 
insects  largely  escape  attention  unless  of  marked  severity  and  even 
then  may  not  be  brought  to  official  attention  with  desirable  prompti- 
tude. This  is  due  to  two  causes.  It  is  frequently  very  difficult  to 
decide  in  advance  the  true  status  of  an  importation,  and  in  not  a  few 
instances  the  observer,  if  there  be  one,  is  unable  to  distinguish  betw^een 
an  unusually  abundant  native  species  and  a  newcomer.  The  assist- 
ant farm  bureau  agents,  working  in  some  counties  of  New  York  state, 
will  render  material  assistance  along  these  lines  since  they  give  special 
attention  to  insect  pests  and  plant  diseases.  County  farm  bureau 
agents  are  extremely  valuable  in  the  early  detection  of  new  insect  pests. 
There  should  be,  however,  wider  appreciation  of  the  important  part 
played  by  insects  and  this  can  be  brought  about  only  by  more  general 
knowledge  of  the  group,  not  so  much  along  systematic  lines  as  in 
popular  and  practical  ways.  The  general  public  should  appreciate 
more  fully  the  economic  status  of  the  group  and  come  to  have  a  sym- 
pathetic appreciation  of  the  part  played  by  the  hexapoda  in  the  scheme 
of  nature.     Not  all  are  willing  to  become  entomologists  and  it  is  not 
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advisable  that  they  should.  It  is  entirely  possible  for  a  very  large  pro- 
portion of  our  people  to  cultivate  an  appreciation  of  the  various  mani- 
festations of  nature  and  through  such  understanding  put  themselves 
in  a  position  to  more  readily  detect  the  unusual.  This  is  especially 
desirable  among  agriculturists,  though  it  should  by  no  means  be  limited 
to  one  class.  Attention  is  called  to  this  matter  because  it  is  believed 
that  all  such  agencies  can  and  should  be  utilised  in  keeping  watch 
upon  the  varied  activities  of  insects,  and  in  doing  this  we  are  engaged 
in  one  line  of  economic  entomology. 


Current  Notes 

Condoctsd  by  ths  Assodats  Bditor 

The  WoUey-Dod  Collection  of  Lepidopterm  hms  been  bequeathed  to  the  Entoroo- 
lofpcal  Branch  and  arrived  in  Ottawa  on  June  23. 

Doctor  A.  B.  Cordley  has  retired  as  director  of  the  Oregon  Agricultural  Experiment 
Station,  but  continues  as  dean  of  the  School  of  Aipriculture. 

Mr.  J.  A.  Flock,  junior  entomoloKist  at  the  Strathroy  Laboratory,  Dominion  ol 
Canada,  resigned  on  August  4  to  go  into  commercial  work. 

The  old  insectary  at  Cornell  University,  built  by  Professor  Comstock  in  18H6,  has 
been  torn  down  to  make  room  for  the  new  chemistry  building. 

Professor  H.  A.  Gossard,  Agricultural  Elxperiment  Station,  Wooster,  Ohio,  spent 
his  vacation  in  an  automobile  trip  through  northern  Illinois  and  parts  of  Iowa. 

Thousands  of  acres  of  hardwood  forest  land  have  been  stripped  by  forrst  tent 
caterpilUrs  in  New  Brunswick,  the  greatest  damage  occurring  in  the  vicinity  of 
Moncton. 

ApnnlHrM  lacieicotor  was  again  recovered  from  brown-tail  winter  webs  collected  in 
Novs  Scotia.  This  recovery  is  quite  gratifying  as  only  a  few  nests  of  this  pest  wcf« 
found  last  winter. 

Mr.  K.  P.  Felt,  state  entomologist  of  New  York,  was  presented  September  14,  with 
s  travfling  bag  by  his  associates  on  the  State  Museum  staff  in  recognition  of  twenty- 
five  >*ears  of  service. 

Mr.  P.  U.  I^)wry,  a  graduate  of  the  Ohio  State  I'niversity,  who  was  employed 
temiMiranly  as  assistant  in  the  ent^imological  di*|}artment  of  the  Ohio  station  in  1917, 
is  agajn  assisting  the  same  defiartment  for  the  summer. 

Prf)fir»sicir  U.  I).  Watt  of  the  School  of  Agriculture.  The  rnivenMty.  Sydney.  Aus- 
tralia. viiute<l  the  Kntomologiral  Branch.  Ottawa.  (  ana«U,  th<*  latter  part  of  July  and 
reported  on  the  m<*<*tings  uf  the  Imperial  Fntomokigirtil  (*onfcrenre  held  in  LoodcMi, 
England,  last  June. 

The  Canadian  Forest  Insect  Field  laboratory  has  brten  moved  from  Fort  Coukmfi 
and  will  be  placed  near  Queen's  Park.  Aylmrr.  P.  Q  .  in  a  suitable  location.  TIm 
bark  t>eetle  control  work  in  British  CV>lumbia  is  prartirally  ri>mplete<l  for  this  mmmm, 
Mr.  Hopping  is  now  supervising  the  final  wi»rk  mrlwling  burning  the  slash  frocn  iIm 
winter's  cutting  operations.  Mr.  I>unn  has  uken  charge  (»f  s  party  on  tlie  spniM 
budworm  survey  in  New  Brunswick.     Messrs.  McFarlane  and  Crosbie  rwoall^  gf^ 
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pointed  to  temporary  positions  in  this  division,  have  been  transferred  to  New  Bnio*- 
wick  and  are  attached  to  the  spruce  budworm  survey  parties. 

A  very  severe  outbreak  of  potato  beetles  was  reported  from  Manitoba  and  the 
wheat  stem  sawfly  has  appeared  in  large  numbers  in  certain  districts  of  Canada  during 
the  past  season. 

Doctor  Swaine  and  Mr.  Fleming  left  Ottawa  July  4  for  an  inspection  of  the  spruce 
and  balsam  conditions  on  the  timber  limits  of  the  Abitibi  Pulp  and  Paper  Company 
in  the  vicinity  of  Lake  Abitibi,  northern  Ontario.  They  also  intend  to  select  sites  for 
the  establishing  of  sample  plots  in  that  district. 

Mr.  A.  E.  Kellett,  artist  and  chief  photographer  of  the  Entomological  Branch, 
Ottawa,  Canada,  since  1913,  resigned  on  July  31.     Mr.  Kellett's  resignation  will  be 
regretted  by  all  members  of  the  staff.     He  plans  to  go  to  London,  England,  early  in  . 
the  fall  to  study  at  one  of  the  well-known  art  schools. 

Doctor  A.  G.  Boving  and  Doctor  F.  C.  Craighead  left  Washington  on  June  25  for 
Harrisburg,  Pa.,  to  consult  with  Professor  J.  G.  Sanders,  economic  zoologist,  and  to 
study  the  coleopterous  larvse  in  the  State  Museum.  The  state  of  Penn83dvania  is 
publishing  Doctor  Craighead's  large  illustrated  paper  on  cerambycid  larvs. 

Mr.  John  J.  Davis,  in  charge  of  the  Japanese  beetle  work  at  Riverton,  N.  J.,  has 
accepted  the  position  as  head  of  the  Department  of  Entomology  at  Purdue  Univer- 
sity, Lafayette,  Ind.,  and  will  report  for  dutj'  October  1.  Mr.  C.  H.  Hadley,  w^ho  has 
been  connected  with  the  work,  will  succeed  Mr.  Davis  in  charge  of  the  Japanese 
beetle  work  at  Riverton,  N.  J. 

Professor  T.  D.  A.  Cockerell  of  the  University  of  Colorado  spent  the  last  two  weeks 
in  June  assisting  S.  A.  Rohwer  to  arrange  the  National  Collection  of  bees.  This  was  a 
very  large  task  to  complete  in  so  short  a  time,  but  by  unusual  effort  the  entire  named 
collection  has  been  arranged  in  one  series  and  a  small  part  of  the  un worked  material 
identified. 

The  maximum  flight  of  the  European  corn  borer  in  eastern  Massachusetts  began 
June  12,  which  is  about  ten  days  later  than  in  1918  and  1919.  Eggs  of  the  in.sect 
were  found  in  abundance  on  various  plants  June  15,  and  a  remarkable  defiarture  from 
the  habits  of  the  insect  in  former  years  wjis  observed  in  the  deposition  of  many  egg 
clusters  on  spinach,  beets,  and  other  cultivated  plants. 

Doctor  J.  H.  McDunnough  returned  from  his  collecting  trips  to  the  Lake  of  Ba\'s, 
Ontario,  the  latter  part  of  July.  Special  attention  was  paid  to  the  Odonata,  and 
since  his  return  Doctor  McDunnough  has  Ixn^n  working  over  the  material  in  the 
National  Collection.  As  a  result  of  his  trips  several  new  records  have  been  established 
for  Ontario  and  at  least  two  for  Canada.  Oflicers  in  charge  of  laboratories  wishing 
to  have  their  Odonata  identified  should  send  in  their  material  as  soon  as  possible. 

A  reorganization  of  the  Di\nsion  of  Entomolog>'  at  the  University  of  California  has 
been  announced,  taking  effect  July  1  of  this  year.  The  personnel  of  the  division  con- 
sists of  eight  members  and  will  hereafter  be  known  as  the  Division  of  Entomology- 
and  Parasitology',  with  Professor  W.  B.  Herms  as  newly  appointed  head.  Professor 
Herms  will  continue  his  activities  in  the  field  of  parasitology-,  particularly  medical 
entomolog>'  and  ecologv',  while  Professor  C.  W.  Woodworth  will  devote  his  time 
largely  if  not  wholly  to  research.  The  new  organization  of  the  division  embraces 
three  grouf>s  with  assistant  Professor  E.  C.  Van  Dyke  as  chairman  in  supervision 
of  activities  in  general  entomologv'  and  taxonomy:  Assistant  Professor  Essig,  chair- 
man in  supervision  of  agricultural  entomologv-,  and  Assistant  Professor  S.  B.  Free- 
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bom,  nupervitanK  activitiiM  in  paramtoloKy,  particulArly  in  relation  to  the  animal 
indimtrieii.  Doctor  H.  H.  Severin  will  continue  investinating  BuietHx  tentUa  in 
relation  to  sugar  beet  blight,  while  Meesrs.  E.  R.  de  Ong  and  G.  A.  Coleman  will 
continue  their  activities  in  their  respective  fields,  namely  University  Farm  Hchool  and 
apiculture  respectively. 

The  following  appointments  have  been  nuule  in  the  Entomological  Branch,  Cana- 
dian IVpartniont  of  Agriculture:  Mr.  F.  P.  Ide,  temporary  Uboratory  helper, 
I>iviHion  of  Systematic  FIntomology ;  Mr.  H.  O.  Hammond,  temporary  seasonal  assist- 
ant. Division  of  Field  (^rop  and  Ganien  Insects  at  Ottawa;  Mr.  R.  S.  Hawkins,  Mr. 
\.  H.  MacAndrews,  temporary  seasonal  assistants,  Spruce  Budworm  Survey.  Fnnl- 
enct4)n,  N.  B.;  Mr.  R.  S.  Longley,  insect  pests  inspector,  Division  of  Foreign  Inse<*t 
IVst  Suppression,  Wolfville,  N.  S.;  Miss  M.  G.  Runcinuin,  temporary  junior  clerk 
tvtrnographer,  at  Annaimlis,  N.  S. 

Atinoutircment  has  been  made  of  the  following  resignations  from  the  Bureau  of 
Kntomolog}*:  Jacot>  Kotitisky,  to  enter  commercial  work;  H.  K.  I*lank  to  arcept  a 
fMRxition  as  entomologist  of  the  new  Agricultural  Ex|)enment  Station.  (>ua>*aquil, 
l*>undor;  D.  F.  liames,  C.  B.  Russell,  F.  S.  Vidler,  gi|isy  moth  work,  to  enter  busi- 
ni'NN.  and  I>)ctor  R.  W.  (Slaser,  of  the  same  force,  to  accept  a  |KMiition  with  th«* 
R4M'ki*fell<T  Institute  of  Me<liral  Research;  H.  W.  Allen,  Arlington.  Mass.,  t4>  accept 
a  iMwition  with  the  State  of  Mississippi;  A.  L.  FonI,  West  I^fayette.  Ind..  to  become 
cxtrn.Mon  entomologist  for  South  Dakota;  F.  B.  Herbert,  I>os(Sat4is.  (*alif.;  Ada  F. 
Kn<*alr.  Washington.  I).  ('.;  Everett  E.  Wehr.  Dallas.  Tex.,  to  re-enter  college; 
T.  H.  (*utrer.  liaton  Rouge,  I^..  to  enter  commercial  work;  Thomas  H.  Jones, 
t«i  lN*conM*  state  entomologist  of  Uiuisiana. 

11)**  following  transfers  are  announce«l  in  the  Bureau  of  Entomi>log>' :  John  B. 
<;ill.  M<»ntic(*llo,  Ma.,  to  Bn>wnwood,  Tex.;  Samuel  Blum,  Columbia.  S.  C..  to  West 
I^ifayettr.  Ind.;  Max  KifiUuk.  Jr..  Wilmington.  N.  (\.  to  Fetleral  Horticultural 
liiianl.  El  Taso.  Tex.;  J.  il.  Il«*ster.  Kingsville.  Tex.,  to  F<'<lenil  Horticultural  lioard. 
El  Pa«i.  Tex  ;  R.  A.  Virkery.  San  Antonio.  Tex.,  and  A.  H.  Be\-er.  Wichita.  Kan., 
tti  mm  Uirer  work,  Ikiston.  Mass.;  C  H.  (tabic,  TemfMs  Aril.,  m  charge  of  ntation, 
S.in  Antonio.  Tex.;  H.  P.  WimkI,  Dallas.  Tex.,  to  Arlington.  Mass.;  J.  X,  Tenhet. 
i^uinry.  Ha.,  to  ( *lnrksville,  Tenn.:  L.  Z.  Taylor,  fnmi  Uill  wi-^'vil  U^rtv  Uy  the  Insecti- 
nde  nnd  Fungicide  Boanl;  W.  M.  Davidson.  Alhambm.  (*alif..  to  Vienna,  Va  ;  F.  J. 
Hririlcy.  Gn*<*ley.  Colo.,  to  Riverton.  N.  J.;  Mrs.  M.  L.  (Sanlner.  to  Bureau  of  Bi«>- 
I'tfCicnl  Survey;  (Seorge  N.  Woli-ott.  Bureau  of  Hant  Industry  t<i  Bureau  of  Ent4»- 
nH»l«»gy;  C.  W.  .St4H*kw«'ll.  Melnim*  Highlands.  Mass..  to  Riverton.  N.  J.,  in  charge 
of  plant  fiimnintiiie  in.4|M*ction  in  c«inm*ction  with  the  Jafianese  liei*tle. 

ApiMtintmepts  to  the  Bureau  of  Entomology  are  announced  as  folk>ws:  H.  E. 
Thompson,  Riverton.  N.  J.;  Misf«  Julia  E.  F^lmonsim.  insect  delineator,  Washingt4Hi: 
Mi*««  Uirena  Stratton.  Me<lford,  (he.;  W.  J.  Abeam.  M.  H.  Feeney,  it.  J.  (»alvin, 
R  W.  KenmHly.  J.  F.  Keough,  P.  Meagher.  (;  A.  Miller.  A.  i\  Ward.  W.  G.  Bradley, 
J  A.  I^riest.  (t.  E.  Ablxitt.  W.  W.  Bancn>ft  and  S.  E.  May.  gipsy  moth  work;  T.  M. 
Cannon,  W.  B.  Clark.  i\  O.  Urraliee.  Bost4»n.  Mass.;  R.  J.  Chamliers.  Arlingtim, 
Masit.;  Miss  Josephine  Reed.  Wichita.  Kans.;  Wel»b  B.  Williams,  boll  weevil  fciree; 
Robi»rt  Fonts,  Carlisle.  I»a.;  W.  F.  Runyen.  Riverton,  N.  J.;  cntton4ioll  weevil, 
TalluUh.  U.,  F.  R.  Bibby,  M  R.  Smith,  J  C.  Wo«»Iley.  G.  W  Alexander,  S.  X. 
Boyd.  A.  J.  C*hapman.  J«iseph  Crister.  B.  M.  I>eaven|K»rt.  Cly«le  I>unn,  J.  A.  Harm, 
R  T  HiilMon.  T.  H.  Holland,  J.  W.  Hollamlsworth.  E  E  Holley,  J.  A.  Humphrin, 
A  J.  Mattox.  A.  (;.  MK'arty.  L.  G.  Hwr.  Wm.  D  Ri-etl.  Arthur  Shaver,  Wm.  R. 
Smith,  W.  A.  Stevenson,  Adolph  Thomas.  W.  B.  Viniant.  R.  L.  White,  V.  V.  Wi|. 
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liams;  Madison,  Fla.,  W.  W.  Alexander,  Paul  Calhoun;  tobacco  insects,  Clarksville^ 
Tenn.,  L.  N.  Judah,  J.  T.  Lewis,  Jr.,  Scott  C.  Lion,  M.  L.  MacQueen,  T.  P.  Weakley, 
sugar  cane  insects.  New  Orleans,  La.,  W.  E.  Haley,  Brownsville,  Tex.,  L.  R.  T. 
Cowen;  miscellaneous  insects,  Mound  La.,  Charles  G.  Van  Dine. 

Doctor  R.  J.  Tillyard,  in  charge  of  biology,  Cawthron  Institute  of  Scientific  Re- 
search, Nelson,  New  Zealand,  visited  Boston,  Philadelphia,  Washington,  New  Haven, 
Conn.,  and  Amherst,  Mass.,  the  latter  part  of  August  on  his  trip  around  the  world. 
Doctor  Tillyard  is  traveling  in  the  interests  of  his  government  and  of  The  Cawthron 
Institute,  and  is  especially  interested  in  acquiring  information  about  equipment,  books 
and  insect  pests.  The  woolly  aphid  of  the  apple  is  one  of  the  important  pests  in  New 
Zealand.  From  the  Eastern  States,  Doctor  Tillyard  will  visit  British  Columbia 
and  return  home  via  Honolulu  where  he  expects  to  stop  for  a  month. 

The  following  appointments  and  changes  in  the  Division  of  Entomology,  North 
Carolina  State  Department  of  Agriculture,  at  Raleigh,  are  announced:  Mr.  C.  S. 
Brimley,  formerly  zoological  collector  and  dealer,  and  author  of  many  papers  on 
zoological  and  entomological  subjects,  is  engaged  for  insect  survey  work  and  other 
projects.  Mr.  V.  R.  Haber,  from  Department  of  Entomology,  University  of  Min- 
nesota, is  to  take  up  household  insects  and  to  assist  in  other  projects.  Mr.  W.  B. 
Mabee,  from  the  Montana  Agricultural  College,  will  take  up  extension  entomology 
in  place  of  M.  R.  Smith,  resigned,  and  Mr.  T.  B.  Mitchell,  from  Massachusetts 
Agricultural  College,  will  take  up  inspection  and  field  work  in  place  of  Mr.  J.  E. 
Eckert,  resigned.  The  staff  of  the  Division  is  now:  F.  Sherman,  chief  in  entomol- 
ogy; R.  W.  Leiby,  assistant  entomologist,  investigations;  C.  S.  Brimley,  investiga- 
tions; V.  R.  Haber,  investigations;  T.  B.  Mitchell,  inspections  and  field  work;  W.  B. 
Mabee,  extension;  C.  L.  Sams,  beekeeping  extension,  in  co-operation  with  Bureau  of 
Entomology  and  Miss  Ellen  Hinsdale,  clerk. 


THIRTY-THIRD  ANNUAL  MEETING  OF  THE  AMERICAN  ASSOCIATION 
OF  ECONOMIC  ENTOMOLOGISTS 

The  thirty-third  annual  meeting  of  the  American  Association  of  Economic  En- 
tomologists will  be  held  at  the  University  of  Chicago,  December  29  to  31,  1920. 
Notices  have  already  been  sent  to  the  members,  requesting  titles  for  papers.  These 
must  be  in  the  hands  of  the  secretary  by  November  13,  in  order  to  appear  on  the 
program. 

Apphcationa  for  membership  may  be  secured  from  the  secretary  or  from  the 
chairman  of  the  committee  on  membership.  They  should  be  filled  out  and  filed 
with  the  chairman  of  the  committee  prior  to  the  time  of  the  meeting. 

The  Chicago  meeting  will  be  an  important  one  and  promises  to  be  largely  attended. 
In  addition  to  the  meetings  of  the  sections  on  apiculture  and  horticultural  inspection, 
it  is  expected  that  a  joint  session  will  be  held  with  the  American  Phytopathological 
Society. 

A.  F.  Burgess,  Secretary 


Mailed  October  30,  1920 


THIRTY-THIRD    ANNUAL    MEETING    OF    THE    AMERICAN 
ASSOCIATION  OF  ECONOMIC  ENTOMOLOGISTS 

Chicago,  III.,  December  29-81,  1920 

The  thirty-third  annual  meeting  of  the  American  Association  of 
Elconomic  Entomologists  will  be  held  in  Kent  20,  University  of  Chicago, 
December  29  to  31,  inclusive. 

Sessions  will  open  at  10  a.  m.,  Wednesday,  December  29.  The 
annual  reports  of  officers  and  standing  committees  will  be  presented 
and  the  opening  business  transacted.  This  will  be  followed  by  the 
annual  address  of  the  President.  The  meeting  will  be  continued  at 
1.30  p.  m.,  and  on  Thursday  morning  at  10  a.  m.  Papers  will  be 
presented  at  the  Friday  afternoon  session  and  the  final  business  will 
be  transacted  at  that  time. 

Sectional  Meetings 

The  meeting  of  the  Section  on  Apiculture  will  be  held  at  8.00  p.  m., 
Wednes<lay,  Deceml)er  29.  The  Section  on  Horticultural  Inspection 
will  meet  at  1.30  p.  m.,  Thursday,  December  30. 

Joint  Meeting 

A  joint  meeting  of  this  association  with  the  American  Phy'topatholog- 
ical  Society  will  be  held  in  Mandel  Hall,  University  of  Chicago,  Friday, 
at  10  a.  m. 

Other  Meetings 

The  annual  nuH^ting  of  the  American  Association  for  the  Advance- 
ment of  Science  and  it.n  many  affiliatcnl  societies  will  be  held  throughout 
the  week.  The  Kntoinological  Society  of  America  will  meet  on  Mon- 
day and  Tuesday.  December  27  and  28. 

Hotel  Headqoartert 

Headc|uarters  for  thi.^  association  will  Ih'  at  the  Sherman  Hotel, 
(*lark  and  Randolph  Htrwts.  where  the  following  rates  have  been 
securer! : 

Without  Bath        With  Bath 

One  in  mom  $2  5()-$3  00      $3  d0-t6  00 

Two  in  mcmi  4  00-  5  00-10  00 

Meml>en<  must  ciig:ig(*  hhmih  pn>niptly.  as  the  hotel  b  likely  to  be 
crowded. 

t 


Railroad  Rates 

Information  concerning  railroad  rates  to  the  meeting  should  be 
secured  direct  from  Dr.  Burton  E.  Livingston,  Permanent  Secretary,  • 
American  Association  for  the  Advancement  of  Science,  Smithsonian 
Institution,  Washington,  D.  C. 

Smoker 

The  members  of  this  association  are  invited  to  attend  the  Biologists'' 
Smoker  which  will  be  held  Tuesday  evening,  December  28,  at  8.00 
p.  m.  Dr.  W.  M.  Wheeler  will  give  the  Vice-Presidential  Address  of 
Section  F  at  the  opening  of  the  emoker,  on  "The  Organization  of 
Research.*'     The  place  for  holding  this  smoker  will  be  announced  later. 

Dinner 

The  President  of  the  association  has  planned  for  an  entomologists' 
dinner  similar  to  the  one  held  at  the  last  annual  meeting,  and  Thursday 
evening,  December  30,  has  been  reserved  for  this  event.  Arrange- 
ments for  the  dinner  are  being  made  by  a  committee  of  which  Mr. 
W.  C.  O'Kane  is  Chairman.  Further  details  will  be  announced  at  the 
time  of  the  meeting. 

Membership 

Applications  for  membership  can  be  secured  from  the  Secretary  or 
from  members  of  the  committee  on  membership.  All  applications 
should  bo  made  out,  properly  endorsed,  and  filed  with  the  membership 
committee  on  or  before  December  30. 

Program 

Wednesday,  December  29,  1920,  10.00  a.  m. 

Report  of  the  Secretary. 

Report  of  the  executive  committee,  by  President  Wilmon  Newell. 

Report  of  the  representative  to  the  National  Research  Council,  by 
P.  J.  Parrott,  Geneva,  N.  Y. 

Report  of  the  committee  on  policy,  by  W.  C.  O^Kane,  Durham,  N.  H. 

Report  of  the  committee  on  nomenclature,  by  Edith  M.  Patch,  Orono, 
Me. 

Report  of  the  committee  on  index  of  economic  entomology,  by  E.  P. 
Felt,  Albany,  N.  Y. 

Appointment  of  committees. 


Miacdlaneous  buaiiK 

New  business. 

Annual  address  of  the  President,  Wilmon  Newell,  Qaineeville,  Fla.| 
"On  the  Organisation  of  Work  in  Economic  Entomology/' 

Address  by  Dr.  C.  E.  McClung,  Chairman,  Division  of  Biology  and 
Agriculture,  National  Research  Council. 

"Industrial  Support  for  Scientific  Work/'  by  W.  C.  O'Kane,  Durham, 
N.  H.    (15  minutes.) 

Adjournment. 

Program 
Wednesday,  December  29,  1920,  LSO  p.  m. 
Discussion  of  the  Presidential  Address. 

Reading  or  Papebs 

**A  Volunteer  Pest  Reporting  Service/'  by  8.  B.  Fracker,  Madison, 
Wis.     (10  minutes.) 

The  corps  of  volunteer  pett  correepondents  secures  vmhiable  infomstioii  for 
immsdiste  uee  sad  for  pennsnent  records. 

"The  Value  of  EIntomological  Service  to  the  Ohio  Farm  Bureaus  in 
Their  Effort  to  Control  the  Hessian-fly/'  by  H.  A.  Gossard, 
Wooster,  Ohio,  and  T.  H.  Parks,  Columbus,  Ohio.  (15  min- 
utes.)    Lantern. 

How  reeesrch  sad  exteosioD  methods  were  used  to  guide  the  yuws  pest  a 
late  depsrtins  fall  brood  of  fly. 

*'  Facts  Concerning  Periodical  Outbreaks  of  Beet  Leaf-hopper  (EuUUix 

(cfieUa  Baker)  in  California,"  by  Henry  H.  P.  Severin,  Berkeley, 

Calif.     (15  minutes.) 

Migratione  depleting  the  nstuiml  brvedins  srea  is  the  primsry  fsetor  sad 

psrasitim  is  ol  eeeondsry  importanoe  ia  csuMag  the  periodicity  ol  the 

beet  feaf-hopper  (BuUUix  temtUa  Baker). 

''The  PoUto  Leaf-hopper  and  Tarnished  Plant  Bug  in  1916,"  by  S. 
Marcovitch,  Knoxville,  Tenn.     (5  minutes.) 

''Further  Notes  on  the  Life  History  of  the  PoUto  Leaf-hopper,"  by 
Albert  Hartsell,  Ames,  Iowa.     (10  minutes.) 
Additaonal  dsta  oa  hie  history  of  E.  wmM  with  epedsl  lijeisim  lo  mssiiniBi 
rolssgipsrlssMde,kai>yityolsdnilesndDuiberolieawetiuiis. 


"The  Influence  of  Leaf -hopper  Control  on  Potato  Yields,"  by  John  R, 
Eyer,  State  College,  Pa.     (5  minutes.) 
A  brief  discussion  of  results  obtained  in  commercial  potato  plantineB. 

**  Further  Experiments  with  Empoasca  mali  Concerning  Its  Relation  to 
Potato  Tipbum,"  by  F.  A.  Fenton,  Ames,  Iowa.     (10  minutes.) 
Progress  report  of  the  season's  work  on  the  production  of  tipbum. 

*' Chinch-bug  Resistance  Shown  by  Certain  Varieties  of  Com,"  by 
W.  P.  Flint,  Urbana,  111.     (10  minutes.)     Lantern. 

Results  of  three  years'  work  with  certain  drought  resistant  vaiietieB  of  com  to 
test  their  resistance  to  chinch-bug. 

**  Life  History  of  the  Native  Com  Borer  {Pyrausta  ainaliei  Heinr.)  at 
Ames,  Iowa,"  by  I.  L.  Ressler,  Ames,  Iowa.     (10  minutes.) 
Report  on  biology  and  seasonal  history  of  this  pest. 

*'Some  Results  of  Variety  T^sts  in  the  European  Com  Borer  Investiga- 
tion in  Central  New  York,"  by  C.  F.  Tumer,  Schenectady, 
N.Y.     (10  minutes.) 

Showing  the  relative  susceptibility  of  different  types  of  com  to  com  borer 
injury. 

"European  Corn  Borer  in  New  York  State,"  by  E.  P.  Felt,  Albany, 
N.  Y.     (15  minutes.) 
A  summary  of  recent  investigations  with  special  reference  to  control  methods. 

''The  Corn  Leaf  Aphis  {Aphis  maidis  Fitch)  in  Kansas,"  by  James  W. 
McCoUoch,  Manhattan,  Kan.     (10  minutes.)     Lantern. 
Importance,  life  history  and  certain  control  measures. 

'*  The  Effect  of  Poisoned  Bran  Mash  on  Grasshoppers  and  the  Lapse  of 
Time  Between  Poisoning  and  Death,"  by  A.  L.  Ford,  Brookings, 
S.  D.     (To  be  read  by  title.) 

*' Observations  on  the  Attractiveness  of  Materials  Used  in  Grasshopper 
Baits,"  by  A.  L.  Ford,  Brookings,  S.  D.,  and  W.  H.  Larrimer, 
W.  Lafayette,  Ind.     (To  be  read  by  title.) 

"Some  Factors  Influencing  the  EflSciency  of  Grasshopper  Baits,"  by 
W.  H.  Larrimer,  W.  Lafayette,  Ind.,  and  A.  L.  Ford,  Brookings, 
S.  D.     (To  be  read  by  title.) 

''Arizona  Wild  Cotton  and  Its  Insect  Enemies  in  Relation  to  the  Cot- 
ton Industry  of  the  Arid  Southwest,"  by  A.  W.  Morrill,  Los 
Angeles,  Calif.  (15  minutes.) 
A  consideration  of  a  complicated  entomological  problem  and  methods  by 
which  it  may  be  handled  without  mmecessarily  endangering  cultivated 
cotton. 


"A  Contribution   Toward  the  Control  of  Pmdrama  9aueia  bb  a 
Tomato  Fruit  Worm/'  by  C.  L.  Metcalf,  Cohmibus,  Ohio.    (3 
minutes.)    Lantern. 
SueoeHful  UM  of  a  poitooad  bait  acaintt  thif  p«ft  OD  maturing  toi^^ 

''The  Pea  Moth  in  Wisconain/'  by  Cbas.  L.  Fluke,  Jr.,  Madison,  Wis. 
(6  minutes.) 
A  reriew  of  the  Ufs  history  and  habita  of  the  moth  tod  a  ehort  iliiiwrinn  of 
eootroli 


"Observations  of  the  Fall  Army  Worm  and  Some  Control  Experi- 
ments/'  by  Roger  C.  Smith,  Manhattan,  Kan.    (8  minutes.) 
Field  obeenrations  on  our  recent  oittbreek  end  eootiol  eiperimeots  with  poisoo 
bran  mseh  prepared  eereral  wa ji. 

"  Meea$  inamaia  Say,  a  Qirdler  on  Artichoke,"  by  W.  J.  Baerg,  F^yette- 
ville.  Ark.     (5  minutes.)    Lantern. 
A  brief  deeeription  of  the  ineeet  and  the  inj  ury  eaueed  by  it. 

Adjournment. 

SBCnOll  Of  APICULTUSS 
F.  B.  Paddock,  Chairman.  G.  M.  Bentlbt,  Secretary. 

Program 
Wednesday,  December  29, 19t0, 8.00  p.  m. 

Address  by  the  Chairman— "  Better  Queens''— F.  B.  Paddock,  Ames» 
Iowa. 

Reading  or  Papebs  and  Discussions 

''Some  Apicultural  Investigations,"  by  Wallace  Park,  Ames,  Iowa. 
(15  minutes.) 

"The  Problem  of  Controlled  Fertilisation  of  Queen  Bees,*'  by  L.  V. 
France,  University  Farm,  St.  Paul,  Minn.    (10  minutes.) 

''The  Relationship  Between  the  Complete  Life  Cycle  of  the  Honqr 
Bee  and  the  Blooming  Dates  of  the  More  Important  Honey 
Plants,"  by  H.  B.  Parks,  San  Antonio,  Texas.     (10  minutes.) 

"Further  Notes  on  the  Value  of  Winter  Production  of  Bees,"  by  J.  H. 
Merrill,  Manhattan,  Kan.     (15  minutes.) 


6 

^'Beekeeping  Probleins  Which  Should  Be  Undertaken  by  the  Experi- 
ment Stations,"  by  Frank  C.  Pellett,  Hamilton,  HI.  (10 
minutes.) 

Symposium — Foul  Brood — (40  minutes). 

"Stopping  the  Distribution  of  American  Foul  Brood  at  Its  Souroe,"  by  S.  B. 

Fracker,  Madison,  Wis. 
"Legislation  for  Control  of  Foul  Brood/'  by  M.  C.  Tanquary,  College  Station, 

Texas. 
"Mixed  Infections  in  the  Brood  Diseases  of  Bee^,"  by  A.  P.  Sturteyant, 

Washington,  D.  C. 
"The  Future  of  Bee  Disease  Control,"  by  E.  F.  Phillips,  Washington,  D.  C. 

Transaction  of  business  and  selection  of  officers. 

Adjournment. 

Program 

Thursday,  December  SO,  1920,  10.00  a.  m. 

Reading  op  Papers 

*' Control  Work  on  the  Pecan  Nut  Case  Bearer,"  by  S.  W.  Bilsing,  Col- 
lege Station,  Texas.     (15  minutes.) 
This  jjVaper  summarises  the  control  work  on  the  pecan  nut  case  bearer.    A 
comparison  is  made  of  twenty-five  sprayed  trees  with  twenty-five  imsprayed 
trees  for  the  season  of  1920. 

''Lepidopterous  Larvae  Injurious  to  Apple  in  Pennsylvania,''  by  S.  W. 
Frost,  Arendtsville,  Pa.     (10  minutes.) 
Including  several  new  injurious  species. 

'*  Fumigation  with  Hydrogen  Cyanide  for  the  Control  of  the  Pear 
Psylla,"   by  R.   L.   Webster,   Ithaca,  N.   Y.     (10  minutes.) 
Lantern. 
A  brief  account  of  experiments  in  which  an  attempt  is  made  to  apply  California 
fumigation  methods  to  New  York  State. 

*' Studies  of  the  Western  Peach  and  Prune  Root  Borer  (Sanninoidea 
opcUescens),*'  by  Frank  H.  Lathrop  and  A.  B.  Black,  Corvallis, 
Ore.     (5  minutes.)     Lantern. 
Observations  on  life  history  and  habits  of  the  root  borer  in  Oregon  with  brief 
discussion  of  control  methods  tested  by  the  Oregon  Experiment  Station. 

*'Some  Experiments  with  Paradichlorobenzene  and  Other  Chemicals 

for  the  Control  of  the  Peach  Tree  Borer,  Sanninoidea  exitiosa 

Say,"  by  Alvah  Peterson,  New  Brunswick,  N.  J.     (15  minutes.) 

Lantern. 

The  effect  of  paradichlorobenzene,  orthodichlorobenzene,  mercuric  chloride, 

etc.,  on  peach  trees  and  peach  tree  borers  of  varying  ages. 


''  Panwitinn  and  Nicotine  in  the  Ciontrol  of  the  Oriental  Peach  Moth: 
A  Second  Report/'  by  Louis  A.  Stearna,  Leeeburg,  Va.  (10 
minutes.) 

"The  Codling  Moth,— a  Quandary  and  a  Query/'  by  Glenn  W.  Her- 
rick,  Ithaca,  N.  Y.     (5  minutes.) 
A  geoendsuinmary  of  the  problem  of  cootrol  for  purposes  of  c 


'*The  Status  of  the  Work  Against  the  Green  Japanese  Beetle/'  by 
C.  H.  Hadley,  Riverton,  N.  J.     (12  minutes.) 
IVcsent  tUtus  of  the  project;  future  plans. 

"Some  Insect  Problems  Confronting  the  Avocado  Grower/'  by  G.  F. 
Mosnette,  Miami,  Fla.    (10  minutes.) 

A  short  paper  dflicribiDg  what  inseets  tfe  of  espeeial  iniportaoos  to  the  afoosdo 
induetry  in  the  United  States,  injury  eauwd,  etc. 

"The  Spreading  of  Sprays,"  by  WUliam  Moore,  St.  Paul,  Minn.    (15 
minutes.) 

Discunon  of  theory  of  tpreading  of  sprays  and  the  substaneee  which  will  pro- 
duce epreading. 

''Notes  on  a  New  Insecticide,"  by  E.  N.  Cory,  College  Park,  Md- 
(8  minutes.) 

An  aloobohc  esrtraet  of  pjrrethiUBi  which  shows  coosidershls  prooiiw  tnm 
tests  on  a  number  of  different  insects. 

''Biological  Control  Work  Against  the  Black  Scale  in  California,"  by 
Harry  S.  Smith,  Sacramento,  Calif. 

Adjournment. 


SBCnOH  Of  HORTICULTURAL  DISPICTIOH 

J.  G.  Sanders,  Chairman.  E.  R.  Sassckr,  Ssersfory. 

Ptogram 

Thurmla}^,  December  SO,  I9W,  tJSO  p.  m. 

Address  by  the  Chairman,  J.  G.  Sanders,  Harrisburg,  Pa. 

Reading  of  Papees  and  Dibccssions 

"  Recent  Work  of  the  Federal  Horticultural  Board/*  by  C.  L.  Marbtt, 
Washington,  D.  C.     (15  minutes.) 


''Present  Status  of  the  Gipsy  Moth  in  New  Jersey,"  by  Thomas  J. 
Headlee,  New  Brunswick,  N.  J.     (16  minutes.) 

**  Activities  of  the  Federal  Horticultural  Board  on  the  Mexican  Border," 
by  O.  D.  Deputy,  Laredo,  Texas.     (15  minutes.) 

''Standardized  Nursery  Inspection,"  by  F.  M.  O'Byme,  Gainesville, 
Fla.    (15  minutes.) 

"Some  Problems  in  Greenhouse  Inspection  in  Indiana,"  by  H.  F. 
Dietz,  Indianapolis,  Ind.     (15  minutes.) 

"Sweet  Potato  Weevil  Eradication  in  Florida,"  by  J.  E.  Graf,  Mac- 
deny,  Fla.     (15  minutes.) 

"Plant  Quarantine  Work  at  Florida  Ports,"  by  J.  H.  Montgomery, 
Gainesville,  Fla.     (15  minutes.) 

"Operation  of  Quarantine  37,"  by  R.  Kent  Beattie,  Washington,  D.  C. 
(15  minutes.) 

"The  Japanese  Beetle  Quarantine,"  by  C.  W.  Stockwell,'  Riverton, 
N.  J.     (5  minutes.) 

"Important  Foreign  Insect  Pests  Collected  on  Imported  Nursery 
Stock  in  1920,"  by  E.  R.  Sasscer,  Washington,  D.  C.  (15 
minutes.) 

Transaction  of  business  and  selection  of  officers. 

Adjournment. 

Program 

Friday,  December  31,  1920,  10.00  a.  m. 

Joint  meeting  of  the  American  Association  of  Economic  Entomolo- 
gists and  the  American  Phytopathological  Society.  Dr.  W.  A.  Orton, 
President  of  the  American  Phytopathological  Society,  will  preside. 

Symposium  on  "  Dusting  as  a  Means  of  Controlling  Injurious  Insects 
and  Plant  Diseases."  Insect  control  will  be  presented  by  P.  J.  Parrott, 
Geneva,  N.  Y.,  and  T.  J.  Headlee,  New  Brunswick,  N.  J.  Plant 
disease  control  by  N.  J.  Giddings,  Morgantown,  W.  Va.,  and  H.  A. 
Edson,  Washington,  D.  C.  Each  paper  will  be  presented  in  10  min- 
utes, after  which  the  whole  subject  will  be  thrown  open  for  general 
discussion. 

Adjournment. 


Ptofnun 

Friday,  December  SI,  1920,  IMp.m. 

Rkadino  or  Papebs  and  Ducussioxs 

''Ecological  ObflervatioDB  on  the  Hemiptera  of  the  Cranberry  Lake 

Region  of  the  Adirondacka,"  by  Herbert  Osbom,  Columbus, 

Ohio,  and  C.  J.  Drake,  S3rracu8e,  N.  Y.    (10  minutes.)    Lantern. 

Qeneral  tunrey  of  eoologie  conditiom  with  obnnratioiii  oo  acooomic  rdatioM 

and  mention  of  tome  of  the  more  important  epedes. 

''Insects  Attacking  Ferns  in  the  Hawaiian  blands/'  by  O.  H.  Swesey, 
Honolulu,  Hawaii.     (5  minutes.) 
Enumeration  and  notes  on  the  aame. 

"  Recent  Insect  Immigrants  in  Hawaii/'  by  O.  H.  Swesey,  Honolulu, 
Hawaii.    (10  minutes.) 
lirt  with  notes  of  fiist  reeords  and  spread. 

"An  Insect  Fearing  Neither  Fire  nor  Water,*'  by  A.  C.  Burrill,  Colum- 
bia, Mo.     (15  minutes.)     Lantern. 
The  goTemment  1918  campaign  was  fiist  to  gain  sueeen  over  the  eoolee 
cricket  (Peramabnu  teabrieoUU)  and  the  ways  derised  to  eontrol  them  art 
appUoable  to  other  Orthopterm. 

"Grasshopper  and  Cricket  Repellents,"  by  W.  H.  Larrimer,  W. 
Lafayette,  Ind.     (5  minutes.)     Lantern. 
Reeulte  of  experiments  to  secure  a  material  with  whieh  hinder  twine  can  be 
treated  to  prevent  the  cutting  of  hands  by  insects  while  grain  is  in  the 
shock. 

"  The  Response  of  the  Bean  Weevil  to  Different  Percentages  of  Atmos- 
pheric Moisture/'  by  Thomas  J.  Headlee,  New  Brunswick, 
N.  J.     (15  minutes.)     Lantern. 
Response  indicated  by  a  cunre;  the  response  has  been  determined  mder  a 
ooQstant  temperature  of  80*  P. 

"Flour  Mill  Fumigation  with  Liquid  Hydrocyanic  Acid,''  by  E.  A. 
Back,  Washington,  D.  C.     (5  minutes.) 
General  statement  regarding  use. 

"The  European  Red  Mite,  ParaieiranydiUM  piheue  Can.  and  Fans., 
in  Connecticut,"  by  Philip  Carman,  New  Haven,  Conn. 
(5  minutes.) 

"Preliminary  Notes  on  Control  of  Millipedes  Under  Sash/*  by  J.  L. 
Horsfall  and  J.  R.  Eyer,  State  College,  Pa.     (10  minutes.) 
Comparative  data  on  use  of  insecticides  and  repellents  for  control  of  millipedss. 
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"Life  History  of  Peridroma  margaritosa,**  by  F.  M.  Wadley,  Rockford, 
111.     (10  minutes.) 

Brief  paper  giving  records  of  occurrence  and  rearing  in  their  bearing  on  the 
life  and  seasonal  history  of  the  species.    Note  on  dimorphism. 

''Notes  oa  the  Life  History  and  Control  Methods  of  the  Box  Wood 
Leaf-miner  (Monarthropalptis  biuci  Labon.)/'  by  C.  C.  Hamil- 
ton, College  Park,  Md.  (10  minutes.)  Lantern. 
The  use  of  crude  molasses  as  a  sticker  to  entangle  the  adults  as  they  emerge 
and  during  oviposition.  This  stage  of  the  life  history  is  stressed,  thus  mak- 
ing possible  the  control  methods.  **  Blackleaf  40  **  also  showed  some  promise 
during  the  emergence  period,  while  fumigation  with  cyanide  and  caiixm 
disulphide  gave  negative  results. 

"Injury  to  Structural  Timber  by  I>epidopterous  Larva,"  by  T.  E. 
Snyder,  Washington,  D.  C.     (5  minutes.) 

''Life  History  Notes  on  the  Carpenter  Worm  (Prionaxysiw  robinics) 
with  a  New  Method  of  Control,"  by  H.  E.  Burke,  Los' Gates, 
Calif.     (5.  minutes.) 

Final  Business 
Report  of  committee  on  auditing. 
Report  of  committee  on  resolutions. 
Report  of  committee  on  membership. 
Report  of  other  committees. 

Nomination  of  Journal  officers  by  advisory  committee. 
Report  of  committee  on  nominations. 
Election  of  officers. 
Miscellaneous  business. 
Fixing  the  time  and  place  of  next  meeting. 
Final  adjournment. 

WiLMON  Newell,  President, 

GainesviUe,  Fla. 
A.  F.  Burgess,  Secretary, 
Melrose  Highlands,  Mass. 
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Proceedings  of  the  Fifth  Annual  Meeting  of  the  Pacific 
Slope  Branch  of  the  American  Association  of  Economic 
Entomologists 

The  fifth  annual  meeting  of  the  Pacific  Slope  Branch  of  the  American 
Afisociation  of  Economic  Entomologists  was  held  in  Room  211,  Science 
Hall,  University  of  Washington,  Seattle,  Wash.,  June  17-18,  1920. 

The  first  meeting  was  called  to  order  at  9.30  o'clock  a.  m.,  June  17, 
by  Prof.  A.  L.  Melander  at  the  request  of  Chairman  E.  M.  Ehrhom, 
who  was  unable  to  be  present.  Professor  Melander  was  then  elected 
chairman  for  the  meetings  and  Dr.  Edwin  C.  VanDyke  as  secretary 
in  the  al)sence  of  E.  O.  Essig. 

A  brief  business  session  followed  in  the  morning  and  in  the  afternoon 
and  on  the  following  day  the  regular  papers  were  presented  and  dis« 
cussed.    Oflicers  were  elected  on  the  last  day  of  the  session. 

Although  the  number  of  members  present  was  small  there  were  many 
other  interested  entomologists  present  and  the  meetings  were  success- 
ful in  ever>''  respect.  The  meetings  afforded  an  opportunity  to  take  up 
at  first  hand  many  of  the  ver>'  interesting  problems  of  the  great  North- 
west and  will  materially  strengthen  the  Association  there. 

PART  I.    BUSINESS  SESSION 

The  business   meeting  was  calle<l  to  onler  by  Chairman  A.   L. 

Melander  at  9.30  o'clock,  June  17,  1920.    The  following  were  present: 

*P.  E.  Bailey,  Promr.  Waiih.  •ih  P.  Rixford,  San  Prmndno,  CaL 

Alfml  C.  Burhll  Forest  Ctrove,  Ore.  *Cluui.  L.  RobtiMoo.  Yakima,  Wash. 

Joseph  DaViiv,  Yakima,  Waah.  L.  P.  Rockwood,  Forart  GroTe,  Ora. 

*Cha«.  W.  Hauck,  Yakima,  Wash.  .\iithoQy  Spuler,  PuUmaa,  Wash. 

*J.  Frances  Kiileen,  Han  Frandsco,  Cal.        *E.  P.  VanDuaee,  San  FniKmot^  GbL 
Trrvor  Kincaid.  Seattle,  Wash.  Edwin  C.  VanDyke,  Berkafey,  CkL 

F.  H.  Uthfop,  Conrallis,  Ore.  R.  K.  Virkery,  Pak>  Alto,  CkL 

A.  L.  Melander,  Pullman,  Wash.  W.  D.  \\liit<omb,  Yakima,  Wash. 

E.  J.  Newcomer,  Yakima,  Wash.  *E.  G.  Wood.  Walla  Walk,  Wash. 


*Max  M.  Redher,  Forest  Grove,  Ore. 


•VkilQfft. 
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The  following  committees  were  then  named  by  the  chairman : 

Editorial:  Edwin  C.  VanDyke,  Chairman,  Anthony  Spuler,  R.  K. 
Vickery. 

Nominating:  Edwin  C.  VanDyke,  Chairman,  Anthony  Spuler, 
R,  K  Vickery. 

Membership:   E.  J.  Newcomer,  three  years.  Chairman. 

The  report  of  the  secretary-treasurer  was  then  presented  and  was 
duly  audited. 

REPORT  OF  THE  SECRETARY-TREASURER 

Fmancial  Statement  1919-20 
1919 

Feb.      24.    On  hand S24.60 

June     30.    Express  on  proceedings $  .62 

1920 

March  29.    Paid  for  stamped  envelopes 1 .  14 

May       2.    Paid  for  stamped  envelopes 2. 15 

15.    Paid  Affiliation  fee  to  Am.  Assn.  Adv.  Science 5.00 

$8.91  t24.60 

June       7,  1920.    Amount  on  hand $15.69 

Refund  from  Am.  Assn.  Econ.  EInt.  due 8.91 

Afternoon  Session^  June  18,  1920 
At  the  end  of  the  regular  meeting  the  following  committees  were 
called  upon  for  reports : 

Nominating  Committee 
The  following  were  nominated  for  office  during  the  ensuing  year: 
For  Chairman,  E.  O.  Essig,  Berkeley,  Cal. 
For  Secretary-Treasurer,  A.  L.  Lovett,  Corvallis,  Ore. 
These  were  duly  voted  upon  and  elected. 

Membership  Committee 

The  membership  committee  made  a  recommendation  that  the 
Membership  X^ommittee  of  the  parent  Association  be  requested  to 
revise  the  list  of  Pacific  Slope  members  in  order  to  elevate  deserving 
associate  members  to  active  standing.  This  recommendation  was 
received  by  those  present  and  the  chairman,  Mr.  E.  J.  Newcomer,  was 
asked  to  take  the  matter  up  directly  with  the  proper  parties  in  the  East. 

Editorial  Committee 

This  committee  reported  a  revision  of  the  papers  submitted  with 
the  recommendation  that  because  of  very  special  interests  certain 
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papers  be  returned  to  the  authors  in  order  to  reduce  as  far  as  possible 
the  proceedings  to  those  papers  of  real  interest  to  all  of  the  members 
of  the  Association.  The  Secretary  was  asked  to  return  the  papers  thus 
set  aside. 

Chairman  A.  L.  Melander:    This  concludes  the  convention.    We 
stand  adjourned  to  meet  at  San  Francisco,  Cal.,  next  year. 

Meeting  adjourned. 

E.  C.  VanDtee,  Secretary  pro  (em. 


PART  U.    PAPERS  AND  DISCUSSIONS 

Morning  Seneion,  June  17,  1920,  10.30  p.  m. 
Chairman  A.  L.  Melander:    The  regular  papers  for  presentation 
and  discussion  will  now  be  taken  up.    The  first  on  the  program  is  on 
•'The  Winterkilling  of  Codling  Moth  Larv«." 

WINTBRKILLING  OF  CODLING  MOTH  LARViB' 

By  E.  J.  Ncwoomsr,  U.  S,  Burmu  of  Bniomoiogy,  Yakima,  Watk, 

It  is  a  common  experience  in  the  spring  to  find  ''winter-killed" 
codling  moth  larvs.  The  writer,  however,  does  not  remember  seeing 
any  figures  on  the  percentage  of  mortality  resulting  from  different 
degrees  of  cold.  Accurate  figures  could  be  secured  only  under  con- 
trolKnl  temperature  conditions,  but  an  opportunity  has  occurred 
recently  of  obtaining  some  interesting  figures  of  mortality  resulting 
from  natural  conditions.' 

In  Washington  State,  temperatures  far  Inflow  the  normal  were 
experience<l  during  December,  1919,  ranging  in  the  Yakima  and  Walla 
Walla  valleys  from  -14**  to  -36*  F.  At  Yakima,  on  Deceml)er  9 
and  10,  there  was  a  sno^-storm  with  some  wind,  almost  of  the  character 
of  a  blixiard,  the  temperature  for  the  two  days  ranging  between  7* 
and  16**  F.  The  storm  clearwl  away  on  the  11th,  the  minimum  tem- 
perature being  0**.  For  the  succeeding  four  days,  the  temperatures 
were  as  follows:* 

Dteember  li 

Maximum 1 

Minimuin   -22 

During  this  period  there  were  from  4  to  18  inclun*  of  snow  on  the 
ground,    .\fter  DecemlKT  15,  the  weather  warnunl  up  gradually,  and 

t  Prnwfit4Hj  with  penni«ton  of  the  SrrrptAry  of  Aicnrulturr. 

*  Kisiura  taken  from  Ctimatolofpcal  DatA,  U.  8.  Wfatbrr  Buremu. 
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for  five  or  six  days  after  the  20th,  the  temperature  remained  above 
freezing. 

Examinations  of  larvae  were  made  during  the  period  from  December 
23  to  February  28.  It  was  found  that  wherever  the  minimum  temper- 
ature had  been  lower  than  —25**,  all  larvae,  with  no  protection  other 
than  bark  or  burlap  bands,  were  killed.  At  the  Bureau  of  Entomology 
Laboratory  in  Yakima,  the  minimum  temperature  was  —25**,  and 
several  thousand  larvae  wintering  in  pupation  sticks  all  succumbed. 
In  orchards  within  two  or  three  miles  of  the  laboratory,  and  on  higher 
ground,  where  the  minimum  temperatures  ranged  from  —20**  to  —25°, 
80-90  per  cent  of  the  larvae  were  killed.  On  still  higher  ground,  with 
minimum  temperatures  of  —15**  to  —20**,  the  mortality  was  approxi- 
mately 70  per  cent.  Reports  from  the  Wenatchee  Valley,  where  the 
lowest  temperature  recorded  was  —20**,  placed  the  mortality  at  from 
75-80  per  cent.  There  was  no  opportimity  of  examining  larvae  in  sit- 
uations where  the  minimum  temperature  was  higher  than  — 14**.  In 
all  cases,  these  figures  apply  to  the  larvae  wintering  above  the  snow 
line. 

As  the  ground  was  frozen  at  the  time  of  the  earlier  examinations,  it 
was  impossible  to  ascertain  the  condition  of  the  large  number  of  larvae 
which  winter  under  the  surface  of  the  soil.  In  February,  however, 
examinations  were  made  of  the  larvae  which  spun  their  cocoons  about 
the  tree  trunks  an  inch  or  two  beneath  the  soil  surface,  where  they  were 
undoubtedly  covered  with  snow  during  the  cold  weather.  On  Feb- 
ruary 28,  a  banded  orchard  was  examined  near  Zillah,  Wash.,  where 
the  temperature  had  dropped  to  —24°,  according  to  an  unofl5cial 
record.  The  land  was  somewhat  rolling,  and  it  is  probable  that  the 
drifting  snow  had  accumulated  in  varying  depths  about  different 
trees,  as  there  was  a  marked  variation  in  the  condition  of  the  larv^ae 
*found  on  the  various  trees.  The  mortality  ranged  from  100  per  cent 
on  some  trees  to  as  low  as  66  per  cent  on  others,  with  an  average  for 
280  larvae  counted,  of  76  per  cent.  One  interesting  fact  noted  was  that 
frequently,  on  tearing  away  the  burlap  band,  one  or  two  live  larvae 
would  be  found  in  the  midst  of  a  number  of  dead  ones.  It  seems  im- 
possible, in  these  cases,  that  the  live  larvae  had  any  more  protection 
than  the  others.    They  must  simply  have  had  more  vitality. 

All  these  records  were  obtained  in  the  arid  section  of  Washington. 
It  would  be  interesting  to  know  whether  temperatures  such  as  were 
experienced  in  this  section  would  produce  a  similar  mortality  in  more 
humid  regions,  such  as  the  coastal  sections  of  Washington  and  Oregon, 
or  parts  of  the  eastern  United  States. 
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Chairman  A.  L.  Melander:  The  next  paper  is  entitled,  ''Winter- 
killing of  the  San  Joe«  Scale." 

WIITTERKILLIN6  OF  THE  SAN  JOSfi  SCALE 

By  Antbont  Sfulkr,  WaMngUm  S(aU  CdUUgt 

Since  early  in  the  spring  there  has  been  considerable  evidence  to 
lead  the  fruit  grower  to  believe  that  the  San  Jos^  Scale  had  been  killed 
in  large  numbers  during  the  past  winter.  The  usual  method  of  scraping 
the  bark  of  badly  infested  trees  with  a  knife  showed  that  the  insects 
were  not  juicy  as  commonly  found  at  this  time,  but  that  they  were 
dr>'  and  came  off  readily. 

In  order  to  determine  to  what  extent  the  scale  had  been  killed,  a 
thorough  examination  of  their  overwintering  condition  was  made. 
Early  in  March  the  district  horticulture  inspectors  sent  in  infested 
branches  from  a  number  of  orchards  in  each  of  the  fruit-growing 
sections  of  the  state.  This  was  followed  a  little  later  by  a  personal 
investigation  in  the  field  in  which  all  of  the  fruit-growing  sections  were 
visited.  Samples  were  cut  from  healthy  trees  in  a  number  of  orchards 
within  a  district.  Every  effort  was  made  to  secure  material  that  was 
t3rpical  for  the  various  localities  visited.  The  material  secured  in  this 
way  was  carefully  examined.  Thousands  of  individual  insects  were 
dissected  off  under  a  binocular  and  their  condition  noted.  It  was 
possible  in  this  way  to  learn  the  per  cent  of  San  Jos^  Scale  still  alive. 
Following  are  the  results  obtained: 

P» 

Locmlity  Total  eeiil 

Counted        Dettd  K&f%         AUve 

Clmrluton      10,144  9,M5  649  5.4 

Walk  Walk  12,816         12,388  428  3.2 

Plover  2,545  2M&  0  0 

Yakinui 8,595  8,526  72  15 

miite  Sftlmon   2,093  1,729  364  17.8 

WenaUrhee 5.409  5,309  100  1.8 

Spokane  2.485  2,013  472  19.2 

In  contrast  to  the  foregoing  is  the  average  per  cent  of  winterkill  of 
the  San  Jos#  Scale  for  the  past  ten  years,  not  including  the  winter  of 
1919-20  for  the  following  localities:  Clarkston,  19  per  cent;  Walla 
Walla,  24  per  cent ;  Yakima,  32  per  jpent  and  Wenatchee,  40  per  cent. 

The  high  percentage  of  winterkill  of  the  scale  might  be  explained  in 
two  way's.  In  the  first  place  the  winter  9tarte<l  rather  early.  In  Octo- 
ber the  temperature  in  the  fruit-growing  sections  dropped  as  low  as 
12  to  14  degrees  Fahrenheit.  This  was  in  all  probability  before  the 
scale  had  gone  into  hibernation  and  before  they  were  in  a  condition  to 
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withstand  the  severe  cold.  In  the  second  place  the  weather  was  unus- 
ually severe.  Weather  records  for  the  past  twenty  years  fail  to  show 
a  similar  occurrence.  The  minimum  temperature  records  for  the  va- 
rious sections  are  as  follows:  Clarkston,  —26;  Walla  Walla,  —36; 
Yakima,  —24;  Prosser,  —30;  Wenatchee,  —16  and  Spokane,  —15. 


Chairman  A.  L.  Melander:  Mr.  R,  K.  Vickery  will  now  give  a 
paper,  ''Petroleum  Insecticides." 

PETROLEUM  INSECTICIDES 

By  Robert  K.  Vickert,  AssiitarU  EnUmologistf  CaUfomia  Spray^hemioal  Co. 

The  government  lately  published  a  warning  foretelling  the  rapid 
depletion  of  our  petroleum  resources.  We  are  now  using  millions  of 
gallons  of  oil  to  kill  insects.  A  shortage  will  inevitably  multiply  the 
price  many  times  and,  if  I  may,  I  would  like  to  discuss  briefly  the 
subject  of  petroleum  insecticides  and  also  incidentally  record  a  few 
observations  and  experiments. 

In  the  past  it  has  been  economical  to  use  the  petroleum  products  of 
commerce  for  insecticides.  EflScient  sprays  were  made  from  kerosene, 
crude  oil,  lubricants,  and  the  by-product  distillates.  The  everyday 
household  and  industrial  demand  for  these  oils  made  them  available 
in  every  market.  Certain  products,  suitable  for  insecticides,  were 
relatively  cheap.  Today  these  oils  are  sometimes  hard  to  obtain  and 
the  price  has  trebled  within  the  last  five  years.  The  reason  is  not  hard 
to  find.  The  refiners  now  find  it  profitable  to  make  cracked  gasoline 
and  lubricants  out  of  these  cheaper  oils. 

With  such  excellent  insecticides  at  hand  there  has  been  little  incen- 
tive to  study  the  toxicology  of  petroleum  to  insects.  For  many  years 
it  was  presumed  that  these  oils  suffocated  the  insects  by  mechanically 
closing  the  spiracles.  Shafer  and  others  have  shown  that  petroleum  is  a 
true  chemical  poison.  This  is  simply  demonstrated  by  the  rapid  killing 
of  an  insect  confined  in  an  atmosphere  saturated  with  the  gases  given 
off  by  kerosene.  Shafer  also  showed  that  for  all  practical  purposes 
it  was  impossible  to  smother  an  insect.  With  the  idea  of  suffocation 
in  mind  it  was  easy  to  select  an  oil  purely  by  the  physical  properties, 
specific  gravity,  viscosity,  etc.,  used  to  distinguish  oils  industrially. 
Toxicology  is  fundamentally  a  chemical  study  and  little  is  gained  by 
testing  the  insecticidal  values  of  different  oils  distinguished  from  one 
another  by  their  physical  properties.  We  must  go  deeper  and  study  the 
oils  as  chemicals  if  we  are  to  improve  our  present  knowledge. 
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No  one  knows  what  compounds  in  petroleum  are  actually  toxic  to 
insects.  Chemically,  petroleum  is  a  complex  solution  of  hundreds  of 
compounds,  and  oils  from  different  fields  are  composed  of  different 
proportions  and  arrangements  of  these.  The  present  knowledge  of 
the  chemistry  of  petroleum  is  very  limited.  Certain  structural  series 
have  been  identified,  but  practically  no  compounds  have  been  isolated 
or  synthesiied.  At  one  time  I  was  able  to  get  a  pure  sample  of  Pentane. 
It  had  the  physical  properties  of  gasoline  and  its  vapor  proved  equally 
toxic  to  the  silkworm. 

There  is  good  evidence  to  show  that  not  all  petroleum  products  are 
toxic  to  insects.  Kerosene,  particuUrly  in  California,  sometimes  fails 
unaccountably  to  kill  scale  insects.  Freeborn  and  Atsatt  report  that 
oil  refined  for  medicinal  purposes  is  not  toxic  to  mosquito  larve.  The 
writer  once  tried  to  use  a  residual  oil  in  mosquito  work  that  failed  to 
control  when  applied  to  the  water  in  the  usual  thin  film.  Combining 
10  per  cent  of  kerosene  or  crude  distilUte  restored  its  toxic  properties. 

It  is  possible  that  research  might  reveal  that  certain  compounds  in 
petroleum  are  particularly  valuable  insecticides.  Economic  demand 
might  make  it  profitable  to  prepare  these  synthetically.  To  carry  out 
such  an  investigation  a  closer  study  should  be  made  of  the  physiology 
of  petroleum  as  an  insect  poison.  Shafer  has  made  some  progress  along 
this  line,  using  chemical  methods,  and  has  offered  the  suggestion  that 
insects  are  killed  with  petroleum  by  an  upsetting  of  the  balance  between 
the  oxidising  and  reducing  eniymes  in  the  body  fluid. 

At  one  time  I  took  up  this  problem  using  histologic  methods.  The 
Urve  of  the  silkworm  and  the  California  oak  moth,  Phtyganidia  cali* 
f arnica,  proved  to  be  the  most  satisfactory  material  on  account  of  the 
ease  with  which  the  different  organs  could  be  dissected  out.  Two 
series  of  slides  wore  made  of  each  of  these  two  species.  In  one  series 
the  larve  were  all  killed  by  being  exposed  to  the  vapors  of  gasoline. 
The  other  series  was  made  as  a  control.  Both  series  received  identical 
treatment.  Some  larve  were  treated  by  the  hot  water  killing  method 
and  others  by  a  mo<lifie<i  fluid  of  Camoy.  Some  of  the  larve  of  both 
series  were  not  dissected  but,  hardened,  cleared  and  mounted  in  paraf- 
fine  so  that  complete  serial  sections  could  l>e  prepared  of  the  entire 
insect.  Other  slides  were  made  of  the  various  organs.  These  slides 
were  stained  with  iron  h«motox>'lin  and  counterstained  to  bring  out 
the  different  tissues.  It  was  almost  impossible  to  find  any  difference 
between  the  gasoline  killed  and  control  material.  The  only  consistent 
difference  was  in  the  ductless  glands,  the  crnocytes.  which  showed  grait 
activity  in  the  gasoline  killed  ins4>cts.  This  activity  was  shown  by 
Urge  drops  of  fluid  around  the  inner  peripher>'  of  the  cell.  GbuKT 
found  that  the  cenocytes  secrete  an  oxidiiing  ent>'me.    Located,  •• 
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they  are,  enmeshed  in  the  trachsB  close  to  the  spiracles,  their  function 
is  no  doubt  respiratory.  Moore  has  pointed  out  that  the  spiracles  are 
the  weakest  link  in  the  insect's  armor  against  contact  insecticide. 
He  has  also  shown  that  the  heavy  vapors  of  petroleum  and  the  other 
volatile  contact  insecticides  are  the  most  eflScient.  These  heavy  gases 
will  condense  on  the  walls  of  the  trachae.  There  may  be  some  relation 
between  these  various  observations  but  more  work  must  be  carried 
out  before  conclusions  can  be  drawn. 

Moore's  work  on  the  physical  properties  of  contact  insecticides  is  a 
valuable  contribution  to  our  knowledge  of  petroleum  insecticides.  His 
definition  of  wetting  and  spreading  will  eliminate  confusion. 

A  knowledge  of  the  chemistry  of  petroleum  may  make  it  possible  to 
find  compounds  fatal  to  insects  and  not  injurious  to  plants.  Unfortu- 
nately oils  penetrate  plant  tissues  about  as  easily  as  they  penetrate  into 
the  insect.  The  history  of  petroleum  sprays  has  been  a  development  of 
methods  to  protect  the  plant  from  the  injiuy  caused  by  the  commercial 
oils.  The  emulsion  has  made  it  possible  to  dilute  the  oil  with  water. 
The  early  mechanical  mixtures  gave  trouble.  The  soap  emulsions  have 
proved  satisfactory  where  soft  water  is  available.  The  invention  of 
the  miscible  oil  has  made  it  possible  to  commercialize  the  soap  emul- 
sion. Unfortunately  the  miscible  oil  formula  is  not  adapted  to  the 
heavy  oils.  We  have  found  in  California  that  a  natural  crude  oil  of 
about  24**  B6  is  the  most  eflScient  spray  to  control  diaspine  scales. 
This  oil,  coming  direct  from  the  wells,  contains  volatile  and  heavy 
fractions.  The  heavy  fractions  are  no  doubt  valuable  in  that  they 
control  the  rate  of  evaporation  of  the  lighter  and  more  toxic  fractions. 
A  blend  of  distillate  and  lubricating  oil  gives  the  same  result.  The 
high  price  of  cresol  soap  has  made  the  cost  of  miscible  oils  rather  high 
compared  to  the  home-made  emulsion,  that  is  if  the  cost  is  compared 
on  the  basis  of  petroleum  content.  The  latest  improvement  has  been 
along  the  line  of  colloidal  emulsions.  These  can  be  made  with  any  oil 
and  being  chemically  inert  will  mix  with  hard  water,  lime  sulphur 
solution,  arsenates,  etc.  By  using  a  mixture  of  different  colloids  as  an 
emulsifier  good  spread  and  penetration  can  be  obtained. 

These  emulsions  have  all  been  developed  with  the  idea  of  protecting 
the  plant  from  oil  injury.  Professor  George  P.  Gray  made  a  funda- 
mental advance  when  he  discovered  that  the  unsaturated  petroleum 
compounds  were,  as  a  class,  far  more  injurious  to  plants  than  the 
saturated  series. 

Modem  synthetic  chemistry  is  making  available  hundreds  of  thou- 
sands of  compounds  not  only  derived  from  petroleum  but  from  other 
sources.  Some  of  these  are  undoubtedly  toxic  to  insects.  The  scarcity 
of  petroleum  with  its  resulting  high  cost  may  make  it  profitable  to  hunt 
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out  these  compounds.  We  are  still  a  long  way  from  the  ideal  contact 
insecticide.  This  should  be  an  active  insect  poison  and  harmless  to 
the  most  tender  foliage.  It  should  have  good  keeping  qualities  and  be 
usable  either  as  a  liquid  or  as  a  dust. 
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Chairman  A.  L.  Melander:    We  shall  now  take  the  reguUr  noon 
recesK  and  adjourn  to  meet  again  at  2  o'clock  p.  m. 
Meeting  adjourned  at  12  m. 

Afternoon  Se$$ion,  June  17,  19i0,  2  p.  m. 
Chairica.v  a.  L.  Melaxder:    A  ver>'  interesting  communication 
to  Socretar>'  E.  O.  Efwig,  m»nt  to  me,  will,  I  am  sure,  prove  of  interest 
to  all  present  and  will  l)e  read  by  the  Secretar>-: 

GainesTtDe,  Fla., 
Mb.  a.  L.  Mkla.sdcr,  May  31,  1990. 

Aipicultural  Experiment  Station, 
Pullman*  Wanh. 
Dmr  Mr,  Mdander: 

I  have  delayed  in  reply  to  your  kind  favor  of  .\ phi  30.  written  at  the  re(|tiBil  cf 
Secretary  Eaaig  of  the  Partfic  SU»pe  Branch  of  our  .\MiMnation,  aa  I  had  hoped  thai 
dreumitancee  would  ao  thape  tbemaelveg  that  I  might  be  al4e  to  attccxL 
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However,  it  is  now  certain  that  I  cannot  be  in  attendance  at  that  time,  henoe 
will  comply  with  your  request  by  sending  a  short  letter  which,  if  thought  suitable,, 
can  be  read  at  the  meeting.  This  letter  I  have  addressed  to  Mr.  E.  O.  Easig,  as  Seo* 
retary,  and  am  enclosing  it  herewith.    You  can  transmit  it  at  your  convenience. 

Thanking  you  very  much  for  your  invitation,  which  I  regret  I  am  not  able  to> 
accept,  I  beg  to  remain 

Very  truly  yours, 

WiLifON  Newell, 

PrendenL 

May  31, 1920. 

Mr.  £.  O.  EssiQ,  Secretary, 
Pacific  Slope  Branch, 

American  Association  of  Economic  Entomologists, 
Seattle,  Wash. 
Dear  Sir: 

The  writer  has  delayed  reply  to  Mr.  Melander's  letter  of  April  30  in  the  rath^ 
forlorn  hope  that  circumstances  would  shape  themselves  so  that  he  could  attend  the 
session  of  the  Pacific  Slope  Branch  of  our  Association.  However,  developments 
have  been  such  that  it  will  not  be  possible  for  me  to  be  in  attendance,  and  I  take 
this  method  of  extending  my  greetings  to  your  members  and  wishing  for  you  a  most 
pleasant  and  profitable  meeting. 

It  seems  to  me  the  time  has  arrived  for  the  economic  entomologists  to  be  more 
aggressive  and  to  place  the  value  of  their  profession  more  prominently  before  the  pub- 
lic. Within  the  past  two  years  there  have  been  rather  numerous  complaints  to  the 
effect  that  entomologists  are  not  as  well  paid  for  their  services  as  the  value  of  their 
work  seems  to  merit.  This  must  be  conceded,  but  at  the  same  time  it  must  also  be 
conceded  that  the  economic  entomologiBt  has  not  made  his  services  indispensable 
in  the  way  that  members  of  many  other  professions  have.  When  it  is  realized 
that  the  entomologist  is  as  necessary  to  agricultural  production  as  is  the  chemist  or 
the  implement  manufacturer  this  state  of  affairs  will  be  remedied. 

The  economic  entomologist  has  his  future  and  that  of  his  profession  in  his  own 
hands.  If  he  shows  that  he  is,  collectively,  able  to  inaugurate,  execute  and  complete 
entomological  projects  of  magnitude  which  either  prevent  enormous  losses  from 
injurious  insects  or  make  the  recurrence  of  such  losses  impossible  he  will  come  to  be 
considered  as  a  necessity,  rather  than  as  a  convenience. 

With  few  exceptions  entomologists  have  thus  far  confined  their  efforts  to  investi- 
gating the  habits  of  insects  and  in  devising  or  recommending  palliative  methods. 
By  "palliative"  methods  we  mean  such  measures  as  merely  reduce  the  loss  without 
eliminating  it  or  preventing  its  recurrence.  Spraying,  using  poisoned  baits  and  em- 
ploying cultural  methods  all  fall  within  this  category.  The  emplojrment  of  insect 
parasites  or  fungous  diseases  for  control  of  a  pest  may  be  considered  in  the  same 
light:  they  may  reduce  the  losses,  but  they  do  not  remove  the  source  of  the  loss. 

The  time  has  come  when  entomologists  should  make  ready  for  really  big  under- 
takings, such  as  the  eradication  of  injurious  species  or  prevention  of  the  establishment 
of  injurious  forms  new  to  our  country. 

We  have  only  to  glance  over  past  history  to  see  the  opportunities  along  this  line 
which  have  presented  themselves,  only  to  be  neglected.  Take  the  case  of  the  gypsy 
moth,  for  example.  Twice  in  the  history  of  this  insect  in  America  its  eradication  has 
been  within  reach  at  moderate  cost  and  with  a  minimum  of  effort.  The  expendi- 
tures out  of  public  funds  in  fighting  this  pest  have,  to  the  present  time,  aggregated 
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more  than  $17,000,000  and  the  loMee  due  to  it«  rmvafet  have  exceeded  this  figure 
many  fold.  Ite  eradication  it  yet  poeable  for  the  methoda  being  uaed  to  prereot  ita 
•luead  are  reaUy  eradicative  in  nature  and  have  only  to  be  employed  upon  a  auffi- 
ciently  extenaive  acale,  with  sufficient  apeed,  to  annihilate  thia  peat  in  our  country. 

In  the  aoutheaatem  United  Statea  the  cattle  tick  haa  ahfvady  bem  eradicated  from 
approximately  460,000  equare  milea,  an  area  ec|uivalent  to  the  combined  territory 
embraced  in  the  atatea  o(  Kentucky,  Virginia,  Tenne«ee,  North  and  South  Carolina, 
Georgia,  Alabama,  Miananppi  and  Louiaana.  The  year  1024  will  probably  aee  ita 
eradication  completed.  One  ia  tempted  to  aak  why  thk  taak,  o(  tremaKiouB  eoooomio 
moment  to  the  South,  was  not  taken  up  and  executed  by  entomologiati,  inatead  d 
by  veterinariana? 

The  Federal  Horticultural  Board  ia  now  engaged,  in  the  states  o(  Texas  and  Louisi* 
ana,  in  a  hand-to-hand  struggle  with  the  pink  boUworm.  Already  approximately 
$1,400,000  o(  federal  funda  have  bem  expended  on  the  work  o(  eradication  and  it  ia 
itill  far  from  complete. 

In  Florida  a  plant  disease,  citrus  canker,  has  bem  eradicated  during  the  past  five 
years,  at  a  cost  o(  $1,342,000.  Large  as  this  figure  appears,  its  intelligent  expenditure 
haa  nevertheless  saved  from  destruction  the  citrus  industry  o(  Fkirida,  which  repre- 
sents an  investment  oi  $176,000,000  and  which  brought  to  the  growers  the  past  seaaon 
not  less  than  $43,000,000.  This  was  not  an  entomokigical  project  in  any  aenae  6l  tha 
word,  though  it  happena  that  the  work  was  under  the  direction  o(  one  who  is  an  ento- 
mok>gist  rather  than  a  pathologist.  It  is  mentioned  here  as  an  illustration  <d  what 
can  be  accompliahed  and  as  an  example  which  shoukl  be  duplicated  in  the  entomo* 
knpcal  fieki  with  as  little  deby  as  possible. 

There  are  today  under  way  in  the  United  Statea  no  leas  than  six  campaigna  to 
eradicate  pbmt  diseases.  The  efforU  6l  the  Federal  Horticultural  Board  to  eradieaU 
the  pink  boUworm,  oi  Florida  to  eradicate  the  banana  root4M>rer,  and  o(  Mississippi 
and  Florida  to  eradicate  the  sweet  potato  weevil,  seem  to  make  up  the  sum  total  ol 
efforts  along  this  line  in  the  entomological  field. 

Is  it  not  time  that  we  were  "up  and  doing'7 

Very  sincerely  yours, 

WiLMON  Nbwbll, 


Preside.vt  a.  L.  Mela.xder:  The  next  paper  by  W.  Dwigbt 
Pierce,  on  ''Commercial  Entomology  and  the  Service  It  Can  Render 
to  Qrgc^niied  Agriculture,"  will  be  read  by  Secretary  Van  Dyke. 

COMMERCIAL  ENTOMOLOGY  AND  THE  SERVICE  IT   CAN 
RENDER  TO  ORGANIZED  AGRICULTURE 

By  W.  Dwiovr  PlsacK,  Mamoffing  Dirtdor,  Biologieal  DrpartmmU,  Th§  Mimtrwi^ 
MtkU  Olid  Bf-Prodiids  Co,,  DemMr,  Col. 

Commercial  entomolog>'  is  auch  a  new  phaae  of  economic  entomdonr 
that  it  behoovea  ua  to  give  considerahlo  attention  to  ita  poaaibUitiety 
ita  fiehl,  the  type  of  aer>'ice  it  can  render,  and  the  trend  of  the  ttiMi 
which  haa  made  thia  new  branch  of  our  i^cience  poaaible.  We  are  Hviof 
in  a  period  of  seething  change  and  readjustment!  Effort  is  being < 
into  new  channels.    Old  methods  are  being  ruthlessly  tbrowii 
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Two  conflicting  elements  are  battling  throughout  the  world:  the  one 
is  the  demand  for  greater  and  greater  eflSciency  in  production,  the 
other  is  the  demand  for  greater  leisure  and  less  expenditure  of  physical 
effort.  These  two  demands  can  be  harmonized  by  cooperation,  but 
strife  may  cost  the  loss  of  both. 

The  minds  of  men  are  tending  toward  the  aggrandizing  thoughts  of 
special  interest — selfish,  personal  interest.  Everywhere  we  see  those 
with  like  interests  banding  themselves  together  in  one  or  another 
form  of  organization,  in  order  to  protect  their  own  interests,  and  to 
get  for  themselves  as  much  of  an  advantage  as  they  can  obtain.  Such 
a  tendency,  unrestrained  by  the  recognition  of  the  rights  of  others,  is 
dangerous  to  our  commonwealth. 

But  the  tendency  to  organize  is  with  us,  and  we  ourselves  contribute 
our  part  to  it.  We  can  get  nowhere  by  bewailing  prevailing  tendency. 
The  world  moves  on  and  crushes  those  who  delay  its  progress.  We 
must  therefore  look  on  these  matters  in  a  different  light.  If  the  tend- 
ency is  world-wide,  there  must  be  a  basic,  underlying  reason  for  it, 
and  hence  there  must  be  an  element  of  truth,  right,  or  justice  in  it. 
Let  us  seek  this  kernel  of  good  and  hold  it  up  before  the  world,  and 
say:  **This  is  what  all  these  great  world  movements  mean,  so  let  us 
profit  by  this  knowledge,  and  turn  the  path  of  movement  so  that 
civilization  will  be  improved." 

I  can  see  both  good  and  bad  in  the  overwhelming  desire  of  every 
special  group  to  organize,  and  I  believe  that  we  entomologists  must 
recognize  these  facts  and  adjust  our  efforts  to  the  new  trend  of  affairs. 
We  are  concerned  today  with  agricultural  organization.  Surely  it  has 
many  advantages,  but  it  can  likewise  become  a  weapon  of  harm. 

Recent  Tendency  in  Agriculture 

In  the  last  decade  we  have  seen  the  organization  of  the  producers  of 
agricultural  products  develop  with  increasing  momentum,  until  now 
the  producers  of  many  of  our  most  important  crops,  and  of  many  crops 
formerly  little  used,  are  well  and  efficiently  organized.  Now  if  the  pur- 
pose of  these  growers'  associations  is  merely  to  gain  a  control  of  the 
price  of  the  commodity  and  to  maintain  its  prices  at  a  high  level,  or 
is  designed  to  enable  the  growers  to  gain  preferential  special  class  legis- 
lation, there  is  an  element  of  grave  danger  in  them.  Let  us  hope  that 
the  time  will  never  come  when  every  group  of  individuals  is  centering 
its  efforts  around  getting  all  of  the  special  class  legislation  it  can  get, 
and  forgetting  all  about  the  rights  of  the  citizens  at  large.  Then  there 
would  be  an  end  to  American  patriotism. 

Let  us  picture  a  model  growers'  association,  with  its  purposes  and 
ideals,  and  the  service  it  can  render  America.    It  is  to  such  an  organi- 
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cation  that  we  aa  entomoloiqsta  can  render  service  of  a  very  noteworthy 
nature.  This  association  is  composed  of  American  patriots  who  put 
America  first,  their  own  beloved  state  next,  and  harmonise  their  own 
personal  welfare  with  the  welfare  of  their  fellow  citixens.  These  patri- 
ots will  stand  up  boldly  for  the  suppression  of  special  privilege  to  any 
class,  whether  it  be  capital,  or  labor,  producer,  or  non-producer;  and 
will  stand  out  just  as  firmly  against  discrimination  aimed  at  any  class. 
By  cooperation  they  will  solve  their  labor  problems;  will  improve  the 
grades  and  marketing  condition  of  their  products;  open  up  and  improve 
their  markets;  obtain  fair  rates  of  transportation  and  storage;  prepare 
Huch  legislation  as  will  establish  honesty  in  the  industr>'^  and  insure 
producer,  handler,  and  consumer  a  fair  deal;  will  create  a  greater 
demand  and  more  fields  of  usefulness  for  their  product;  and  will 
engage  experts  to  study  the  special  problems  of  their  crops. 

In  the  old-style  agriculture  every  producer  was  a  unit  by  himself, 
and  he  had  to  deal  with  men  of  business  acumen  who  were  better 
organizetl  than  himself.  Now,  when  he  is  properly  organized  he  has 
business  agents  who  attend  to  the  packing,  marketing,  transporting 
and  sale  of  his  products,  and  he  becomes  a  member  of  a  group  dealing 
in  a  business  way  with  other  organized  groups  of  people. 

We  are  still  in  the  preliminar>'  stages  of  organized  agriculture. 
The  cotton  growers  of  the  South,  for  instance,  have  just  complete<l  their 
business  organization,  but  so  far  they  have  as  objectives,  principally, 
those  problems  which  point  to  improvement  of  marketing  conditions. 
Later  we  can  expect  them  to  expand  their  ideals,  until  they  themselves 
will  employ  expert  advice  in  solving  some  of  the  tremendous  problems 
of  production  which  face  them.  As  an  example  of  associations  which 
recognize  the  importance  of  technical  ad^-ice,  we  may  quote  the 
Hawaiian  Sugar  Planters'  Association,  which  has  a  fully  equipped 
experiment  station,  and  sends  high  price<l  experts  to  all  parts  of  the 
world  in  quest  of  information,  or  parasites,  or  improved  varieties. 
Here  on  the  Pacific  Coast  we  probably  have  more  organizations,  and 
more  efficient  ones  at  that,  than  an>'where  else  in  the  world  at  present. 

The  ver>'  fact  that  growers  are  organizing  is  a  recognition  of  the 
fact  that  there  is  a  community  of  interests,  although  it  does  not  mean 
that  the  growers  recognize  how  extensive  is  their  community  of  inter- 
ests, nor  how  many  people  are  involved  in  these  interests.  Let  us  take 
a  lesson  from  the  newly  formed  .\merican  Cotton  Association.  Thia 
association  recognizes  a  community  of  interest  lietween  growera, 
ginners,  oil  mill  men,  spinners,  bankers  and  merchants,  and  all  of  the 
many  special  interests  which  handle  cotton,  and  its  membership  takes 
care  of  these  various  interests.  Such  a  breadth  of  vision  is  refreshings 
for  it  holds  promise  of  a  cooperative  uplift  movement  for  a  vast  i 
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of  our  nation.  It  means  that  everyone  who  derives  his  income  directly 
or  indirectly  from  the  production  of  cotton  is  a  potential  contributing 
member  of  this  association,  and  our  vision  shows  us  a  time  in  the  near 
future  when  this  cotton  empire  will  be  pushing  forward  on  a  sound 
financial  and  economic  wave  of  prosperity.  At  the  same  time  we  can 
see  how  such  a  powerful  organization  in  the  hands  of  men  of  narrow 
vision  can  merely  become  a  weapon  of  offense  and  even  danger. 

My  point  is  that  the  grower  must  recognize  that  there  are  those, 
who  do  not  produce  his  crop,  who  have  as  vital  an  interest  in  it  as  him- 
self, and  he  must,  in  justice  to  himself  and  the  other  fellow,  harmonize 
his  organization  and  its  activities  with  the  interests  of  other  people. 

Next,  the  growers  must  recognize  the  necessity  of  protection  of 
crops  from  injury,  and  that  this  protection  must  extend  beyond  their 
own  membership,  to  everyone  who  produces  their  special  crop.  Fur- 
thermore, it  often  happens  that  this  protection  must  extend  to  other 
crops  entirely,  and  joint  action  with  other  associations  is  called  for. 

The  Need  of  Concert  of  Action  against  Pests 

Pests  are  no  respecters  of  person.  They  are  individualists,  working 
for  private  gain.  They  do  not  operate  by  cooperation,  except  in  the 
case  of  the  ants,  and  consequently  in  the  absence  of  leadership,  their 
attack  is  often  unexpected,  irregular,  and  baflBing.  When  we  fight  insect 
pests  and  diseases  as  individuals,  we  pit  guerrilla  warfare  against 
guerilla  warfare,  and  we  have  nothing  but  a  continuous  series  of  re- 
prisals. When  we  fight  them  through  organization,  we  pit  scientific, 
organized  warfare  against  aimless  banditry.  The  result  is  obviously 
victory,  although  the  struggle  may  be  long  and  arduous. 

Insects  and  disease  create  economic  waste.  They  live  as  parasites 
on  the  results  of  our  labors.  They  reduce  our  profits,  they  increase  our 
expenses,  they  make  our  labor  more  arduous.  In  the  wake  of  a  great 
insect  scourge  there  lie  devastated  fields,  ruined  prospects,  indebted- 
ness, consternation  of  labor.  Business  houses  which  have  loaned  on 
these  devastated  crops  become  financially  embarrassed,  and  often  fail; 
mortgages  pile  up  on  the  farm,  and  real  estate  values  depreciate.  The 
ignorant  labor  flee  before  the  wrath  of  heaven,  and  a  once  prosperous 
section  grovels  and  bemoans  its  fate.  This  is  not  an  overdrawn  picture. 
It  has  happened  over  and  over  again  in  this  country.  One  insect  pest 
alone,  the  cotton  boll  weevil,  extracts  an  annual  toll  of  hundreds  of 
millions  of  dollars  in  potential  crops,  and  has  cost  this  country  over  a 
billion  dollars.    It  alone  has  scattered  panic  and  poverty,  debt  and  fear. 

There  is  but  one  way  to  meet  a  great  insect  pest,  and  that  is  by 
organized  cooperative  effort.  Private  action  against  pests  is  of  little 
avail,  for  practically  any  insect  or  disease  can  bridge  the  gaps  and 
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barrieni  that  separate  the  fields  of  the  careful  man  from  the  fields  of 
the  careless  man,  and  the  careful  man  must  do  his  work  all  over.  Too 
long  have  wc  contented  ourselves  with  the  opiate  of  satisfaction  that 
we  have  done  all  that  we  could  do  when  we  have  treated  our  own 
fields,  and  that  what  happened  thereafter  was  an  act  of  Providence 
and  beyond  our  power. 

No  insect  or  disease  is  beyond  the  power  of  mankind  to  combat  if 
we  go  at  it  scientifically  and  with  perfect  cooperation.  In  fact  we  must 
do  so  in  the  future,  or  yield  superiority  in  agriculture  to  the  hitherto 
wild  parts  of  the  world  where  pioneers  with  vision  are  beginning  to 
break  the  ground  for  competitive  agriculture. 

Don't  let  that  chimera  of  tremendous  cost  stand  in  the  road  of  more 
efficient  production.  Whenever  someone  has  suggested,  in  the  past,  a 
comprehensive  fight  against  some  pest,  the  scientific  world  has  held 
up  its  hands  in  holy  awe,  and  monotonously  cried,  "It  can't  be  done, 
it  can't  be  done!"  Are  we  such  grovelling  simpletons  that  we  are 
afraid  to  tackle  our  problems  efficiently,  because  we  are  afraid  to  men- 
tion huge  sums  of  money?  Who  is  there,  that  has  the  temerity  to 
suggest  that  we  can  successfully  fight  a  pest  robbing  us  of  one  hundred 
million  dollars  every  year,  by  appropriating  a  paltry  hundred  thousand 
dollars?  Why  should  we  waste  our  money  by  throwing  it  in  driblets 
at  an  all-consuming  pest?  Can  a  regiment  hold  back  an  advancing 
army? 

Gentlemen,  I  will  venture  to  say  that  the  time  is  not  far  distant 
when  organized  agriculture  will  view  its  economic  problems  with 
broad  vision  and  will  fight  all  insects  and  disease  from  a  business  stand- 
point. The  business  man  does  not  view  huge  figures  with  alarm, 
when  the  evidence,  the  plans  and  the  expected  results  are  place<l  be- 
fore him  in  a  huHinesslike  manner.  It  in  therefore  the  place  of  the 
entomologist  of  the  future  to  secure  hin  facts,  and  n*corcl  them  after 
the  innnner  of  hii.^in(*s8,  ant!  to  plan  to  nuvt  insect  attack  in  an  effective 
and  roniprrhensivc  manner. 

Thk  Fr.NcTiox  or  (iovkknmk.nt  Contrasted  with  the  Fi'nction 

OF   (\>MMft:RC  lAL    KnTERPRISES 

The  American  people,  and  even  our  own  memt>ership,  have  fallen 
into  the  error  of  thinking  that  all  great  iiiMnrt  investigations  and  enter- 
prises are  functions  of  government,  and  not  of  private  initiative.  This 
mistake  has  greatly  retardetl  many  phases  of  agricultural  progress, 
l»ecausi*  it  has  IchI  the  individual  to  think  that  the  (tovemment  would 
do  his  work  for  him.  It  is  the  province  of  the  (lovemment  to  investi* 
gate  great  pniblems  and  to  give  advice  to  all  ritiiens  on  matters  of  a 
technical  nature,  and  demonstrate  new  methcMls.     When  the  entire 
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nation  or  a  large  section  is  threatened  by  pests  or  disease  it  is  the  func- 
tion of  the  Government  to  render  adequate  protection  to  those  sections 
unaffected.  It  is  because  of  such  operations  that  many  of  us  have  come 
to  expect  the  Government  to  take  charge  of  all  of  our  pest  problems. 

But  we  would  not,  any  of  us,  want  to  see  the  Government  take  over 
our  fields  and  houses  and  operate  them.  Inasmuch  as  we  hold  that  the 
qiiestion  of  production  is  a  private  affair,  so  also,  except  in  unusual 
cases,  is  the  question  of  stimulating,  increasing  or  protecting  produc- 
tion, a  private  affair.  We  must  consider  that  control  of  pests  which 
are  widespread  is  no  longer  a  function  of  government,  but  a  fimction 
of  private  enterprise,  in  which  the  Government  may  assume  the  r61e 
of  friendly  adviser.  It  is  not  the  function  of  government  to  market 
our  crops,  but  we  organize  our  marketing  associations  and  the  Govern- 
ment supplies  us  often  with  expert  advice. 

There  is  a  distinct  difference  between  advising  and  administering 
on  a  project. 

Organized  Agriculture  Needs  Organized  Assistance 

The  farmers  and  growers  have  organized  for  mutual  benefit.  They 
view  their  problems  in  common  and  find  that  they  as  a  body  will  be 
greatly  benefited  by  a  concerted  attack  on  some  devastating  pest. 
They  need  scientific  assistance  to  actually  conduct  the  work  of  control, 
and  they  accordingly  go  about  it  in  a  businesslike  manner,  and  ask  a 
recognized  company  of  experts  to  estimate  costs  and  outline  the  meth- 
ods of  operation.  Then  by  mutual  assessment  the  cost  is  prorated 
among  those  who  will  primarily  benefit,  and  the  contract  is  let. 

To  proceed  in  this  manner  would  mean  efficient  and  effective  action, 
and  I  have  no  doubt  that  such  procedure  will  be  the  dominant  method 
within  a  very  few  years. 

The  Advent  of  Commercial  Entomology  and  What  It 

Offers 

For  several  years  we  have  witnessed  the  desertion  of  official  posi- 
tions by  men  entering  the  commercial  field.  Last  year  the  movement 
became  very  pronounced,  and  now  we  find  quite  a  number  of  men  in 
the  field  of  pure  commercial  and  professional  entomology. 

Let  us  canvass  the  field  of  this  new  profession  and  see  what  it  has  to 
offer,  and  how  it  can  be  of  special  service  to  organized  agriculture,  as 
well  as  to  the  individual  grower.  The  commercial  entomologist  is  a 
business  man  with  a  technical  training.  He  has  his  oflSce,  and  his 
assistants,  and  keeps  a  well-arranged  library,  and  a  file  of  general 
information  on  insect  pests.  The  client  seeks  him  oyt  and  states  his 
problem,  just  as  he  would  to  the  engineer.    The  entomologist  then 
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l^ves  his  advice  for  which  he  charges  a  fee,  or  he  undertakes  to  make  an 
examination  or  inspection  for  a  definite  fee.  Upon  completion  of  his 
inspection,  the  client  may  ask  for  advice  as  to  the  best  method  of  pro- 
cedure and  the  cost,  and  may  then  decide  to  let  the  contract  to  the 
entomologist  to  do  the  work.  He  will  in  the  majority  of  cases 
conclude  that  the  professional  entomologist  can  secure  the  materials 
and  administer  them  more  efficiently  and  cheaply  than  he  himself 
can  do. 

This,  then,  is  a  sketch  of  what  the  commercial  entomologist  can  do 
for  the  individual  client.  When  we  come  to  consider  the  large  scale 
operations  for  an  organisation  of  growers,  a  community,  state  or  gov- 
emment,  we  then  find  it  absolutely  essential  that  a  business  organisa- 
tion plan  and  execute  the  entire  job.  What  are  these  large  scale  oper- 
ations? They  may  be  drainage  propositions  against  mosquitoes,  or 
horseflies,  or  wireworms;  they  may  be  eradication  projects  against  in- 
sect-harboring weeds;  or  great  wholesale  fumigation  of  all  the  trees  in 
a  community;  the  introduction  of  foreign  parasites;  the  spraying  of 
vegetation,  or  treatment  of  the  soil;  or  they  may  contemplate  a  variety 
of  activities,  all  aimed  at  a  comprehensive  large  scale  eradication  or 
control  of  a  pest. 

The  commercial  entomologist  will  go  still  farther,  and  will  develop 
new  insecticides  and  new  apparatus  for  applying  the  same,  and  will  in 
everywise  devote  his  attention  to  making  entomological  service 
efficient. 

Service  Is  the  Only  Reason  roR  the  Existence  op  Entomolooy 

We  will  grant  that  in  the  early  days  of  entomology,  it  was  only  a 
hobby  of  a  few  men  who  liked  to  study  insects.  But  when  we  get 
down  to  the  bottom  of  things,  in  this  age  of  efficiency,  we  must  agree 
that  the  only  valid  reason  for  the  existence  of  any  profession  is  the 
service  it  can  render  humanity.  We  who  have  been  in  entomology 
a  decade  or  more  have  been  frequently  challenged  by  outsiders  to  show 
of  what  vahie  our  science  is  to  mankind.  We  have  stayed  by  our  sci- 
ence because  we  believe  that  it  has  a  distinct  and  great  service  to  render, 
although  many  of  us  have  felt  that  we  were  falling  far  short  of  our 
potentiality.  It  is  only  as  we  look  at  the  damage  insects  do,  or  the 
products  they  produce,  and  study  the  many  economic  aspects  of  the 
question  that  we  can  gain  the  proper  conception  of  our  own  sphere  of 
activity. 

We  can  proudly  hold  up  our  heads  and  tell  the  world  that  the  ento- 
mologists hold  the  keys  to  the  doors  which  will  close  out  the  depre- 
dators and  thieves  of  agriculture;  that  we  are  equipped  to  quench  the 
losses  annually  experienced  by  our  animals  and  our  crops.    We  must 
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show  the  man  who  produces  that  we  are  as  good  business  men  as  he, 
that  we  understand  his  problems,  and  that  we  can  help  him  make 
more  money. 


Chairman  A.  L.  Melander:  At  this  time  I  shall  present  a  paper 
entitled:    *' An  Index  Number  for  Rating  Codling  Moth  Treatments." 

AN  INDEX  NUMBER  FOR  RATING  CODLING  MOTH 
TREATMENTS 

By  A.  L.  Melander,  PvUmaUy  Wash, 

Fruit  growers  and  entomologists  have  long  felt  the  need  of  more 
exact  methods  of  comparing  the  results  of  sprajdng  than  laboriously 
to  sort  over  thousands  of  apples  at  harvest  time  and  announce  results 
in  percentage  of  worminess.  To  gain  accuracy  it  has  been  the  custom 
to  give  a  uniform  treatment  to  a  block  of  many  trees  and  then  to  obtain 
counts  from  the  central  trees  of  the  block.  Even  so,  the  central  trees 
do  not  always  produce  the  same  percentage  of  worminess,  for  no  matter 
how  large  a  tract  is  treated  individual  trees  will  vary  in  the  codling 
moth  population  they  support.  When  it  comes  to  comparing  the 
value  of  different  brands  of  similar  sprays  all  used  stronger  than  the 
minimum  lethal  dosage,  when  comparisons  are  to  be  made  of  differing 
methods  of  applications,  when  comparisons  are  to  be  made  under 
conditions  of  varying  infestation,  or  with  trees  of  various  ages,  or  in 
widely  separated  localities,  the  method  of  mass  spraying  and  subse- 
quent examination  of  selected  trees  for  worminess  has  proved  labori- 
ous, costly,  inadequate,  crude,  and  even  misleading. 

The  western  fruit  grower  is  much  concerned  with  ''stings*'  on  his 
fruit, — not  the  curculio  stings  of  the  East,  but  the  spots  resulting 
from  the  nibblings  of  those  codling  worms  that  died  on  their  way  into 
the  apple.  Wormy  apples  are  not  to  be  sold,  but  under  certain 
restrictions  stung  apples  can  go  on  the  market  as  lower  grade  fruit. 
In  as  much  as  a  wormy  apple  shows  that  the  codling  moth  spray  was 
in  that  instance  ineffective,  but  a  sting  usually  indicates  that  the  spray 
accomplished  its  purpose,  we  have  in  the  ratio  of  worms  to  stings  a 
simple  and  ready  index  to  judge  the  merits  of  the  particular  treatment. 
Relatively  the  more  stings  there  are  the  better  the  treatment  has  proved. 
It  is  much  easier  to  express  and  compare  treatments  in  terms  of  such 
index  numbers  than  to  keep  in  mind  a  series  of  variable  factors,  like 
the  previous  history  and  present  contamination  of  the  trees,  when 
interpreting  results. 


December,  '20)        MELANDER:  CODUNO  MOTH  SPRAY  INDEX  457 

To  illustrate,  a  few  citations  may  be  made  from  codling  moth  spray- 
ing data. 


No.               Treatment 
1.    None 


2.  MkAb:  1/100,1/100,1/100,1/100 

3.  ZnAs:  1/100,1/100,1/100,1/100 

4.  CaAs:  1/100,  1/100,  1/100.  1/100 
6.  LdAa:  1/80,1/80,1/80.1/80... 
6.  LcIAb:  1/20,1/50,1/80,1/50.... 


Ratio 

Total 

Total 

Percent 

wonm  to 

worms 

•tin^i 

wormy 

•tingi 

1,502 

79 

85.9 

18.1 

202 

404 

16.8 

.436 

70 

227 

6.5 

.306 

135 

395 

9.2 

.292 

448 

1,950 

12.2 

.276 

96 

348 

9.0 

.276 

The  foregoing  results  were  obtained  last  year  on  25-year  old  Ben 
Davis  trees  at  Spokane.  Judged  by  the  per  cent  of  worminess  the 
lead  arsenate  spray  was  inferior  to  calcium  arsenate  and  zinc  arsenite. 
The  coefficient  of  effectiveness  places  the  lead  arsenate  treatment  first. 
Comparing  examples  5  and6  onedraws  the  conclusion  merely  that  more 
larvsB  hatched  on  the  trees  of  5  in  proportion  to  the  number  of  apples, 
for  the  coefficient  of  effectiveness  is  exactly  the  same. 


Ratio 

Wormy 

Stung 

IVrcent 

No.               Treatment 

applet 

applet 

ttung 

7.    IAAm:  1/100,  I/IOQ,  1/100,  1/67, 

1/50 

53 
80 

51 
61 

1.51 
1.24 

1.01 

8.    LdAfl  and  eaaeinate,  same  strengtbi 

1.31 

9.    CaAs  and  eaaeinate,  same  itrengths 

101 

17 

1.6 

6.12 

Citations  7-9  are  from  Lovett's  recent  Bulletin  169.  Commenting 
on  his  results  he  states  "the  variations  in  the  percentage  of  worms  in 
the  different  plots  are  so  slight  as  to  be  within  the  scope  of  experi- 
mental error,  and  comparative  results  are  practically  nil."  However, 
the  index  numl)ers  show  that  the  lead  arsenate  killed  proportionally 
al>out  three  times  as  many  worms  as  did  the  calcium  arsenate.  The 
information  in  this  case  is  derived  from  the  number  of  stung  and  of 
wormy  apples,  instead  of  the  total  number  of  stings  and  of  worms. 
Though  possibly  less  accurate  such  data  may  be  similarly  compared. 

Leroy  Childs  recently  presented  some  interesting  figures  from  his 
tests  of  the  spray-rod  and  spray-gun.  From  the  criterion  of  final 
worminess  his  conclusion  was  that  the  gun  gave  best  results. 

No.               Treatment  Per  cent 

stung 

10.  Gun:  counts  up  to  12-ft.  level 1 .79 

11.  Rod;  counts  up  to  12-ft.  level 3.0 

12.  Gun;  counts  12-ft.  to  top  of  tree 2  7 

13.  Rod;  counts  12-ft.  to  top  of  tree 4.0 

14.  DiMi 1 .  10 

15.  Unqirayed  checks 1 .86 


Ratio 

Percent 

worms  to 

wormy 

stiniei 

.79 

44 

97 

25 

3  2 

1  IS 

Zr> 

95 

3  08 

2  60 

12  0 

6  45 
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The  coefficient,  now  obtained  by  dividing  the  percentage  of  worms 
by  the  percentage  of  stings,  gives  a  different  interpretation  to  these 
figures,  and  shows  that  the  best  results  were  obtained  by  the  rod  on 
those  apples  growing  not  higher  than  twelve  feet  from  the  ground. 

No.  Treatment 

16.  LdAfi,  1/50;  5  applications,  rod. 

17.  Same 

18.  Same,  gun 


Ratio 

Total 

Total 

Percent 

worms 

BtingB 

Btin^ 

873 

2,643 

5.36 

.33 

667 

1,954 

17.15 

.34 

915 

1,726 

4.42 

.53 

Illustrations  16^18  were  taken  from  Mr.  Newcomer's  results  in 
our  last  year's  cooperative  spraying  experiments  at  Yakima.  The 
trees  of  16  and  17  were  in  the  same  plot,  but  those  of  number  17  were 
adjacent  to  the  block  of  unsprayed  checks;  the  others  were  removed 
by  several  rows  of  sprayed  trees.  Although  receiving  identical  treat- 
ment the  trees  of  example  17  showed  over  three  times  as  many  worms 
as  those  of  16,  but  the  index  number  remains  the  same.  In  terms 
of  worm-free  fruit  the  gun-sprayed  trees  excel;  the  index  number, 
however,  shows  again  that  comparative  excellence  is  an  illusion  and 
resulted  from  fewer  larvae  hatching  pn  those  trees. 

These  citations  illustrate  that  the  ratio  of  worms  to  stings  affords  a 
more  dependable  index  of  the  value  of  codling  moth  treatment  than 
the  customary  percentage  of  final  worminess.  How  far  its  applica- 
tion will  extend  will  probably  be  brought  speedily  to  light  by  investi- 
gators stationed  over  the  country.  It  is  applicable  for  cover  sprays 
and  sprayings.  The  calyx  spray  must  be  measured  otherwise,  for  a 
proper  calyx  spray  leaves  no  calyx  stings.  As  codling  larvae  some- 
times nibble  here  and  there,  the  number  of  stings  is  not  an  absolute 
indication  of  the  number  of  poisoned  worms.  The  effect  of  repellent 
additions  to  the  spray,  or  of  thickened  apple  skin  in  causing  the  larva 
to  spew  out  its  nibblings,  may  interfere  with  the  validity  of  the  index 
number,  and  the  range  of  such  effects  should  be  investigated. 

Despite  some  shortcomings,  the  coeflScient  method  affords  a  means 
for  interpreting  codling  moth  treatments  from  a  new  angle.  No 
matter  how  many  worms  attack  a  tree,  how  abundant  or  shy  the  crop, 
whether  one  or  one  thousand  trees  are  sprayed,  where  the  trees  are 
located,  or  how  many  apples  are  finally  examined,  the  ratio  of  unpoi- 
soned  to  poisoned  worms  should  be  an  approximately  constant  guide 
for  evaluating  each  treatment. 


Chairman  A.  L.  Melander:  We  shall  now  have  the  pleasure  of 
an  address  by  M.  L.  Dean,  of  the  Washington  State  Department  of 
Horticulture,  relative  to  the  work  of  pest  control. 
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Mr.  M.  L.  Dean  defined  the  special  duties  of  the  state  officials  and 
stated  that  the  help  of  all  was  needed  to  accomplish  the  desired  results, 
promising  in  return  complete  co6peration. 

He  also  showed  some  very  fine  specimens  of  the  egg  masses  of  the 
fruit  tree  leaf  roller,  Arehips  argyrospila  Walk.,  on  apple  twigs  taken 
from  the  Bitter  Root  Valley,  Montana. 

A  full  discussion  followed. 

Chairman  A.  L.  Melandcr:  The  next  paper  is  entitled  ''Sym- 
biosis of  Blastophaga  and  the  Fig  Family." 

STMBIOSIS  OF  BLASTOPHAGA  AND  THB  PIG  FAMILY 

By  G.  P.  RiXfou>,  {/fitted  StaU$  Departmeni  of  AgrieuUurt 

The  great  fig  family,  Ficus  of  the  order  Moracee,  is  one  of  the 
largest  of  the  vegetable  world.  Botanists  have  identified  and  described 
more  than  six  hundred  species.  Most  of  them  are  tropical  evergreens, 
frequently  of  gigantic  sise,  often  parasitic  or  epiphytic.  Fraser, 
speaking  of  the  Morton  Bay  figs  of  Australia,  said,  **  1  observed  several 
species  upwards  of  a  hundred  and  fifty  feet  high,  enclosing  immense 
iron-bark  trees,  on  which  seeds  of  the  fig  trees  had  been  originally 
deposited  by  birds.  Here  they  had  vegetated  and  thrown  out  their 
parasitical  and  rapacious  roots,  which,  adhering  close  to  the  bark  of 
the  Iron-tree,  had  followed  the  stem  downward  to  the  earth,  where, 
once  arrived,  their  growth  was  astonishing.  The  roots  increase  rapidly 
in  number,  envelope  the  Iron-bark,  and  send  out  at  the  same  time 
gigantic  branches,  so  that  it  is  not  unusual  to  see  the  original  tree,  at 
the  height  of  70  or  80  feet,  peeping  through  the  fig  as  if  it  were  a  parasite 
on  the  real  intruder."  The  writer  has  seen  the  same  thing  in  the 
tropics  of  Central  America,  where  the  giant  fig  had  8trangle<l  the  host 
to  death,  after  which  the  rapid  decay  in  the  moist  tropics  allowed  the 
torrential  rains  to  wash  out  the  decaying  wtxxl  through  openings  in 
the  enveloping  fig,  until  the  final  result  was  a  giant  cylinder,  6  to  8 
feet  in  diameter  and  75  to  100  feet  in  height  and  6  inches  thick,  still 
vigorously  flourishing.  The  natives  called  it  Matar  Palo  (tree  killer). 
Other  notable  forms  are  the  Banian  tree.  F,  benghalenm$,  which  sends 
do^-n  aerial  roots  or  branches  into  the  soil  where  they  take  root  and 
form  new  trunks.  The  Banyan,  under  which  Alexander  camped  is 
said  to  have  sheltered  7,000  men,  now  measures  2,000  feet  in  circum- 
ference and  has  3,000  trunks.  Another  im|M>rtant  nieml>er  of  the 
genus  is  Ficus  elastica,  a  rubl)er  tree.  \  popular  oliml>er  in  Cahfomia 
is  F.  reprnn,  use<l  for  covering  brick  and  other  walls.  Another  rrnmrk- 
able  spwies.  native  of  South  Africa,  pnnluces  its  fniit  under  ground. 
It  is  thought  by  some  authorities  that  each  Ficus  species  has  its  own 
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parasitic  chalcis.    Of  the  Blastophaga  more  than  one  hundred  and 
sixty  species  are  known,  all  parasites  on  the  fig. 

The  Cultivated  Fig 

With  two  or  three  exceptions  all  the  edible  figs  belong  to  the  Ficus 
carica  species.  The  number  of  cultivated  varieties  probably  exceeds 
one  hundred  and  fifty.  One  prominent  California  horticulturist,  Mr. 
J.  Leroy  Nickel,  at  one  time  had  over  one  hundred  and  twenty-five 
varieties  in  cultivation.  Of  this  large  number,  the  Lob  Ingir,  Turkish 
name  of  the  well-known  Smyrna  variety,  is  unique  in  requiring  pol- 
lination to  cause  the  fruit  to  mature.  Linneus  and  other  botanists  as 
early  as  1774  reached  the  conclusion  that  the  caprifig  is  the  male  form 
and  all  the  common  varieties,  including  the  Smyrna,  the  female  forms 
of  a  dioecious  species.  The  caprifigs  are  called  male,  because  they 
contain  male  or  staminate  flowers;  the  common  varieties  and  Smyrnas 
are  females,  because  they  contain  only  female  or  pistillate  flowers. 
These  fertile  or  female  figs  may  be  again  divided  into  two  classes, 
namely,  the  Smyrna  fig,  the  flowers  of  which  must  be  pollinated  in 
order  to  mature  fruit,  and  the  other  large  class,  frequently  called  the 
Adriatic  class,  the  fruits  of  which  reach  maturity  without  pollination, 
but  contain  no  fertile  seeds.  The  latter  race  includes  most  of  the 
varieties  cultivated  in  all  fig-growing  countries. 

The  Smyrna  Fig 

The  figs  of  the  Smyrna  variety  never  set  fruit  unless  the  flowers  are 
pollinated,  or,  as  the  process  of  hanging  caprifigs  in  the  Smyrna  trees 
is  called,  caprification.  Therefore  the  culture  of  the  Smyrna  fig 
necessitates  the  simultaneous  culture  of  caprifig  trees,  in  which  the 
fertilizing  insect  breeds. 

The  fig  is  not  a  fruit  in  the  sense  in  which  we  regard  the  apple,  peach, 
etc.,  but  is  what  is  known  to  botanists  as  a  receptable,  upon  the  inner 
surface  of  which  are  arranged  hundreds  of  unisexual  flowers.  At  the 
apex  of  the  receptacle  is  an  opening  called  the  eye,  or  osteolum, 
which  in  the  young  fruit  is  closed  by  a  number  of  scales  or  imbricated 
bracts.  The  blossoms  are  therefore  effectually  cut  off  from  the  outer 
world,  and  as  the  female  flowers  cannot  be  supplied  with  pollen  by 
the  wind  and  cannot  pollinate  themselves,  dependence  must  be  had 
on  the  fig  insect  {Blastophaga  psenes). 

Life  of  the  Blastophaga 

The  male  or  caprifig  tree  has  two  well-defined  crops  and  a  third 
which  is  in  doubt  by  some  authorities.  To  these,  for  convenience,  the 
Neapolitan  names  profichi  (spring  crop),  mammoni  (summer  crop), 
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and  mamme  (winter  crop)  have  been  applied.  The  mamme  crop  forms 
in  autumn  on  the  wood  of  the  current  season  and  the  Blastophaga 
from  the  preceding  mammoni  oviposits  in  them  when  they  have 
reached  the  sise  of  filberts.  By  December  these  mamme  fruits  are 
the  8ize  of  small  walnuts  and  change  but  little  during  the  winter.  The 
insect  hibernates  in  them  in  the  larval  condition  and  will  endure  a 
temperature  of  14**  or  15**  F.  without  injury.  As  the  weather  becomes 
warm  in  spring,  the  insects  develop  rapidly  and  are  ready  to  issue  in 
April,  when  the  spring  (profichi)  crop  on  the  same  or  other  capri 
trees  is  in  a  receptive  condition.  This  crop  grows  in  clusters  on  the 
old  wood  at  the  extreme  ends  of  the  branches  and,  unlike  the  mamme, 
which  is  nearly  spherical,  is  much  larger  and  usually  has  a  pronounced 
neck.  It  is  produced  in  enormous  numbers,  many  times  greater  than 
any  other  crop,  a  wise  provision  of  nature,  as  it  is  the  one  which  is 
most  abundantly  supplieil  with  pollen  and  also  the  one  which  is  exclu- 
sively used  to  pollinate  the  main  Smyrna  crop.  The  late  summer 
crop  of  the  capri  tree,  known  as  mammoni,  unlike  the  others,  pushes 
from  the  axles  of  the  leaves  on  the  new  wood  and  matures  from  August 
to  the  middle  of  November.  This  crop  serves  to  carr>'  the  Blasto- 
phaga through  the  late  summer  and  fall  months.  The  Blastophaga 
from  these  mammoni  figs  oviposit  in  the  winter  crop,  and  thus  the 
cycle  of  the  yearly  life  of  the  insect  is  completed. 

The  Smyrna  Fio  Dependence  on  the  I.nsect 

The  Smyrna  fig,  by  far  the  l)est  variety  in  cultivation,  is  more 
exacting  than  the  Adriatic  class  in  the  relation  l)etween  climate  and 
fruit  production,  as  its  crop  of  fruit  is  al)solutely  dependent  on  the 
fertiliiing  insect  {BlaMophaga  psene^),  and  its  culture  on  a  commercial 
scale  is  therefore  confine<l  to  regions  when*  the  winters  are  sufficiently 
mild  to  permit  the  mamme,  or  winter  ins(*ct-t)earing  crop,  to  live 
through  without  injur>'.  Kx|N*rienre  tihows  that  if  the  mamme  crop 
is  ovifKMtitiHl  in.  it  will  endure  aUnit  the  same  temperature  as  the  twigs 
of  the  tree  to  which  they  are  attache^!.  .\ll  caprifigs,  if  not  oviposited 
in.  dr>'  up  and  full  off.  The  larva  of  the  insect  is  just  as  essential  to 
make  the  caprifigs  hold  on  and  mature,  as  is  the  pollen  to  make  the 
Smyrna  fig  hold  on  and  mature. 

The  parasitic  insect  of  the  Ficus  carica  species,  Blastopkaga  psentM, 
lives  but  a  short  time  after  leaving  the  hartx>ring  receptacle.  The 
female  is  shining  black,  has  a  goo<l  pair  of  wings,  and  is  less  than  an 
eighth  of  an  inch  in  length.  The  male  is  brownish  yellow  and  is  wing- 
less. It  is  doubtful  if  the  insects  eat  at  all.  In  24  hours  after  issuing 
from  the  caprifig,  most  of  the  females  are  dead,  and  in  48  hours  all 
have  succumbed.  Most  of  the  males  die  in  the  fig,  though  coDaider-> 
able  numbers  crawl  out  after  the  females  have  left. 
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Fig  Pollination 

In  California  the  insect,  which  hibernates  in  the  larval  form  during 
the  previous  few  months,  reaches  maturity  in  April.  The  male  leaves 
the  gall  first.  He  moves  about  the  interior  of  the  fig,  and,  finding  a 
gall  containing  a  female,  gnaws  a  hole  through  the  cortex  of  the  ovary 
at  the  base  of  the  style  and  fertilizes  the  female  while  she  is  still  in  the 
gall.  The  gravid  female  enlarges  the  opening  and  sometimes  makes 
another,  usually  at  the  base  of  the  style,  probably  because  it  is  the 
point  of  least  resistance.  In  from  22  to  48  hours  she  leaves  the  gall, 
reaching  the  open  air  through  the  cluster  of  male  flowers,  the  anthers 
of  which  at  this  time  have  burst  and  are  shedding  large  quantities  of 
pollen.  Her  body  is  moist  and  sticky  and  she  is  frequently  so  loaded 
with  pollen  that  she  is  unable  to  fly  until  she  divests  herself  of  much 
of  it,  in  the  same  way  that  the  common  house-fly  strokes  its  body 
with  its  legs. 

After  being  relieved  of  part  of  the  load,  she  flies  to  the  nearest  fig, 
and  if  it  be  in  the  right  condition  she  immediately  seeks  the  opening 
at  the  apex.  At  this  time  the  figs  are  hard,  and  from  a  quarter  to 
three-quarters  of  an  inch  in  diameter,  and  the  eye  is  closed  by  the 
overlapping  scales.  She  pushes  her  head  under  the  thin  edges,  and 
after  a  short  struggle  makes  her  way  down  to  the  interior  of  the  fig, 
generally  leaving  her  wings  behind. 

While  one  insect  is  probably  suflScient  to  fertilize  a  fig,  it  is  not 
unusual,  where  they  are  very  abundant,  to  find  a  dozen  or  fifteen  in 
one  small  fig,  and  as  many  more  in  a  struggling  mass  trying  to  eflfeet 
an  entrance;  often  the  cluster  of  wings  can  be  seen  radiating  from  the 
eye  like  the  plumes  of  a  miniature  feather  duster.  If  the  caprifig 
from  which  the  insect  has  issued  has  been  hung  in  a  Smyrna  tree,  she 
enters  a  Smyrna  fig  and  then  finds  she  has  made  a  mistake,  as  the 
flowers  are  of  such  shape  that  she  cannot  oviposit  in  them,  and  after 
wandering  about  in  a  vain  effort  to  dispose  of  her  eggs,  in  this  way 
doing  her  useful  work  of  fertilizing  the  female  flowers,  in  most  cases 
she  crawls  out.  When  the  weather  is  warm,  say  90°  to  100°  F.,  the 
insects  are  very  active  and  come  out  of  the  caprifig  with  a  rush. 
The  writer  has  seen  forty  issue  in  one  minute.  The  issue  takes  place 
almost  entirely  in  the  forenoon,  unless  a  cold  windy  morning  is  succeeded 
by  a  hot  sun  in  the  early  afternoon,  when  a  considerable  number  appear. 
The  movement  depends  much  upon  the  weather.  During  cool  windy 
mornings  very  few  issue,  but  if  the  next  morning  is  warm,  calm,  and 
sunny,  a  great  rush  occurs.  The  insects  continue  to  issue  from  a 
single  fig  for  a  week  or  ten  days  if  the  weather  is  favorable,  and  from 
the  figs  of  various  capri  trees  for  two  or  three  weeks. 
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The  Stmbio6I8 

The  Symbiosis  is  one  of  the  most  interesting  and  of  the  greatest 
importance  known.  Walter  T.  Swingle,  in  an  article  in  Science^  says, 
"the  Symbiosis  is  doubtless  one  of  the  oldest  known,  all  of  the  hun- 
dreds of  species  of  figs  being  inhabited  by  insects  of  a  special  family, 
Agaonide,  which  are  all  adapted  to  their  peculiar  habitat,  while  the  figs 
appear  as  if  specially  constructed  to  nourish  and  protect  the  insects 
on  which  they  are  completely  dependent  for  pollination/'  To  show 
the  intimate  relation,  or  interdependence,  of  the  insect  and  plant,  it 
may  be  mentioned  that  the  larva  causes  the  mamme  caprifig  to  hold 
on  during  the  winter;  furthermore,  at  the  time  the  female  has  reached 
maturity  and  is  ready  to  propagate  the  species,  the  anthers  of  thestam* 
inate  flowers  of  the  caprifig  have  burst,  and  are  shedding  quantities 
of  pollen,  and  as  if  nature,  seemingly  to  facilitate  her  exit,  the  bracts, 
which  previously  were  flat  over  the  eye,  raise  up  and  stand  erect, 
permitting  her  easy  passage.  In  some  of  the  Ficus  species,  the  male 
tunnels  a  passage  for  the  escape  of  the  female  from  the  receptacle. 

Smyrna  Fig  Growing  a  Promising  Industry 

The  Sm3rma  fig  industry  is  forging  ahead  in  the  great  valley  of 
California,  and  promises  to  soon  become  scarcely  second  to  the  raisin 
industry.  Within  five  or  six  years,  hundreds  of  carloads  of  dried 
Smyrna  figs  will  leave  the  state  to  take  the  place  of  the  fifteen  or  twenty 
million  pounds  annually  imported  from  Asia  Minor  and  other  fig 
growing  countries.  And  this  great  indu8tr>'  will  be  due  to  the  minute, 
but  beneficent,  insect — Blastophaga  psenes. 


Chairman  A.  L.  Melander:  The  Secretar>'  will  now  also  read  a 
paper  by  Mr.  G.  F.  Ferris. 

INSECTS  OF  ECONOMIC  IMPORTANCE  IN  THE  CAPE 
REGION  OF  LOWER  CALIFORNIA,  MEXICO 

By  G.  F.  Feeius,  Stafford  Vnweniiy,  Cal, 
The  Capk  Kkcion  of  Lower  California 

When  the  newspapers  of  the  Unitetl  States  spc^ak  of  Ijowvt  Cali- 
fornia they  alnuxit  invariably  mean  nothing  more  than  that  portion 
of  Lower  California  lying  iminetliately  wnith  of  the  United  States 
boundary*.  The  part  of  the  p<uuni«ula  inrludetl  in  what  is  known 
politically  as  the  Southern  Dintrirt  i.»»  but  tM*l(loni  thought  of. 

To  the  extreme  southeni  portion  of  the  |)enin8ula,  tenninating  in 
Cape  San   Lucas,  scientific  writers  have  applied  the  tenu  **Capc 
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Region."  Geographically  this  area  is  quite  sharply  defined,  coinciding 
in  general  with  the  Victoria  Mountains  and  their  foothills  and  defin- 
able practically  as  the  area  lying  south  of  a  line  drawn  from  La  Paz  on 
the  gulf  coast  to  Todos  Santos  on  the  Pacific  Ocean.  The  mountains 
rise  abruptly  to  an  altitude  of  as  much  as  7,000  or  8,000  feet  and  at 
the  north  descend  into  a  low  lying  plain  that  at  no  point  reaches  an 
altitude  of  more  than  a  few  hundred  feet.  Two  or  three  hundred 
miles  of  this  plain  intervene  between  the  Victoria  Moxmtains  and  the 
first  range  of  any  appreciable  altitude  to  the  northward.  Owing  to 
the  presence  of  the  mountains  the  rainfaU  of  this  area  is  much  heavier 
than  that  of  the  plain  and  it  is  about  the  foot  of  the  motmtains  that 
by  far  the  greater  part  of  the  agriculture  of  the  peninsula,  except  the 
region  about  Ensenada  and  the  Imperial  Valley  in  the  extreme  north, 
is  carried  on. 

There  has  previously  been  no  information  available  concerning  the 
insects  of  economic  importance  occurring  in  this  area.  •  With  the 
support  of  the  California  Academy  of  Sciences,  the  Department  of 
Entomology  of  Stanford  University  and  the  United  States  Bureau  of 
Entomology,  the  present  writer  spent  some  time  during  the  summer 
of  1919  traveling  in  this  region,  and  it  is  upon  the  observations  made 
during  this  time  that  the  foUowing  notes  are  based. 

Characteristics  of  the  Agriculture 

The  agriculture  of  the  country  is  entirely  in  the  hands  of  natives, 
there  being  but  very  few  foreigners  and  these  being  engaged  in  mining 
or  business.  The  agriculture  as  a  whole  is  of  an  extremely  sketchy 
sort.  Such  crops  as  demand  attention  are  given  such  attention  as 
they  must  have.  Such  things  as  will  grow  without  attention  are 
given  every  facility  for  doing  so. 

The  principal  crops  are  sugar  cane,  corn  and  beans.  There  is  a 
certain  amount  of  gardening  and  at  San  Jos6  del  Cabo  considerable 
quantities  of  sweet  potatoes  are  raised.  Also  in  some  years  tomatoes 
are  raised  at  San  Jos6  and  shipped  to  the  United  States.  A  very  small 
amount  of  tobacco  is  found  but  it  is  not  produced  in  commercial 
quantities. 

It  is  said  that  cotton  was  raised  at  San  Jos6  del  Cabo  many  years 
ago,  and  I  saw  a  few  feral  plants  at  this  place,  but  at  only  one  locality, 
the  Eureka  ranch  at  La  Rivera,  is  it  now  grown.  At  this  point  there 
were  a  few  acres  of  none  too  prosperous  plants. 

The  principal  fruit  is  the  mango.  There  are  a  few  limes  and  not 
many  oranges.  Lemons  were  not  seen  at  all.  There  are  some  guavas, 
avocados  and  bananas,  but  not  many.  Watermelons  of  a  poor  quality 
are  plentiful.     There  are  several  native  fruits  that  are  eaten,  but  are 
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never  cultivated,  among  these  being  the  "pitahayas/'  the  fruit  of 
two  species  of  cacti,  which  are  held  in  high  esteem.  There  are  some 
cocoanuts,  but  the  number  is  insignificant. 

The  streams  which  come  down  from  the  mountains  in  every  case 
sink  into  the  sand  as  soon  as  the  lowlands  are  reached,  to  reappear  at 
some  point  from  a  few  hundred  yards  to  a  few  miles  from  the  ocean. 
It  is  in  the  valleys  of  these  streams,  before  they  sink  into  the  sand 
and  after  they  rise  from  it  (principally  the  latter),  that  all  the  agricul- 
ture is  carried  on.  Irrigation  from  the  natural  flow  of  the  streams  is 
depended  upon,  and  in  but  few  places  is  any  attempt  made  to  pump 
water. 

Insects  of  Economic  Importance 

It  is  probable  that  the  most  important  insect  in  this  area  is  a  chinch 
bug,  BlisBus  occiduus  Barber  (det.  Van  Ducee),  which  infests  the  sugar 
cane  and  com.  At  the  time  of  my  visit  it  was  not  especially  abundant, 
but  I  was  informed  that  at  times  it  takes  as  much  as  20  per  cent  of 
the  crop.  In  fact  the  unusually  high  price  of  ''panocha''  (the  crude 
sugar  that  is  universally  used)  then  prevailing  was  ascribed  to  the 
reduction  in  the  crop  caused  by  its  depredations.  This  species  was 
originally  described  from  Colorado,  but  as  far  as  I  am  aware  has  not 
l>een  noted  as  a  pest  in  the  United  States. 

There  is  also  on  the  com  and  sugar  cane  a  Tingid,  determined  by 
Mr.  Carl  J.  Drake  as  Lepiodidya  tabida  H.  S.,  which  is  said  materially 
to  assist  the  chinch  bug;  and  a  Fulgorid,  determine<l  by  Mr.  Van  Dusee 
as  Perigrintis  maidis  (Ashmead),  which  apparently  does  no  special 
damage. 

A  species  of  red  spider  was  found  in  great  abundance  on  beans  at 
San  Bartolo,  but  unfortunately  the  bottle  containing  the  specimens 
was  lost.  At  the  time  of  my  visit  the  l)ean  crop  had  for  the  most 
part  l>een  harvested  and  I  saw  but  one  small  field.  In  this  the  spider 
had  killed  practically  all  the  plants  and  I  was  told  that  at  times  it 
causes  a  total  loss. 

In  the  field  of  cotton  at  the  Eureka  ranch  some  insect  was  working 
in  the  lx)lls.  At  the  time  of  my  visit  it  was  too  late  to  obtain  speci- 
mens  and  only  the  work  was  found.  Specimens  of  this  work  were 
forwarded  to  the  Bureau  of  Entomology-,  and  I  am  informe<l  that  it  ia 
a  type  of  injur>'  not  before  called  to  the  attention  of  that  oflice. 

The  nature  of  this  work  is  as  follows:  The  larva  of  the  insect  (one 
of  which  was  seen)  mines  in  the  husk  of  the  l>oll.  sometimes  but  a 
single  compartment  being  affecte<l.  Occasionally  it  breaks  "Ibrougb 
the  inner  epidermis  of  the  husks  and  feeds  upon,  or  at  least  marks, 
the  cotton,  but  in  no  ease  had  it  fed  upon  the  seeds.    Neverthekv  tbe 
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seeds  in  the  afifected  compartment  fail  to  develop  and  the  lint  does 
not  expand  upon  the  opening  of  the  boll,  remaining  matted  and 
presenting  a  slightly  smutty  appearance. 

Most  of  the  cotton  had  been  picked  and  it  was  impossible  to  get  an 
estimate  of  the  amoi^^t  of  damage  caused  by  this  insect,  but  it  must 
have  been  appreciable,  especially  as  the  people  were  well  aware  of 
the  damage. 

Only  a  few  plants  of  tobacco  were  seen,  these  being  in  a  garden  at 
Triunfo,  and  upon  these  a  weevil,  determined  by  Mr.  H.  S.  Barber  as 
Trichobaris  mucorea  Lee,  was  fairly  common,  although  it  apparently 
did  no  damage. 

The  citrus  fruits  are  suprisingly  free  from  pests,  except  for  the  red 
scale,  Chrysomphalvs  aurantii  (Maskell),  which  in  some  places  is 
extremely  bad.  I  saw  also  a  small  infestation  of  Lepidosaphes  glaveri 
(Pack.),  but  beyond  this  no  insects  of  any  sort  were  seen  on  these 
hosts. 

The  mango,  which  in  other  parts  of  the  world  is  host  to  numerous 
insects  is  here  for  all  practical  purposes  free  from  pests.  Aside  from 
a  few  specimens  of  Aspidiotvs  lataniae  Sign.,  and  an  apparently  native 
species  of  Asterolecanium,  no  scale  insects  were  found  upon  it.  A  few 
specimens  of  a  Thysanopteron,  determined  by  Mr.  A.  C.  Morgan  as 
Heliothrips  haemorrhoidalis  (Bouch6),  which  causes  a  silvering  of  the 
fruit  and  leaves,  were  taken  from  it  at  San  Jos^  del  Cabo. 

There  are  a  number  of  scale  insects  on  cultivated  hosts,  few  of  these 
of  any  importance.  The  black  scale,  Saissetia  olece  (Bern.)  was  seen, 
but  was  taken  only  from  wild  hosts  and  then  in  no  numbers.  What  is 
probably  Pseudococcus  citri  (Risso)  (the  specimens  were  lost)  was 
seen  on  the  fruit  of  mango  at  La  Paz.  Asterolecanium  pustulans 
(Ckll.)  is  common  on  oleander.  Aspidioius  diffinis  Newstead  was 
taken  from  guava  at  La  Paz.  Pseudoparlatoria  parlatorioides  (Comst.) 
was  found  in  abundance  on  guava  at  San  Jos6  del  Cabo,  avocado  at 
Todos  Santos  and  ornamental  at  La  Paz.  Pseudococcus  maritimus 
(Ehrh.)  was  taken  from  a  wild  host  at  Cabo  san  Lucas  but  was  not 
seen  on  cultivated  hosts.  An  undetermined  species  of  Icerya  which  I 
regard  as  /.  rileyi  Ckll.,  was  found  at  San  Jos6  del  Cabo  on  numerous 
hosts. 

An  aphid,  determined  by  Mr.  A.  C.  Baker  as  Aphis  illinoisensis 
Shimer,  was  found  on  grape  at  Triunfo  but  was  not  abundant. 

A  Tingid,  determined  by  Mr.  Carl  J.  Drake  as  Corythuca  gossypii 
(Fabr.),  was  found  in  some  numbers  on  castor  bean  at  San  Jos6  del 
Cabo.  I  was  informed  that  the  tomatoes  here  are  at  times  lost  by 
the  ravages  of  what  is  apparently  a  Sphinx  larva.  A  weevil  has  been 
taken  from  sweet  potatoes  at  the  same  place  but  I  saw  no  specimens. 


Deeember,  '20]         rBRRU:  IN8BCT8  or  LOWER  CAUfORNU  407 

I  saw  no  evidence  whatsoever  of  the  existence  of  any  kind  of  fruit 
flies  within  this  area.  Neither  were  any  Aleyrodids  seen  on  cultivated 
hosts. 

Malaria  canying  mosquitoes  are  present  as  I  can  testify  from  per* 
sonal  experience.  I  contracted  a  case  of  malaria  that  was  diagnosed 
by  a  physician  on  my  return  to  the  United  States  as  the  tertian  form. 

The  number  of  insect  pests  observed  is  surprisingly  small.  It  is 
true  that  the  observation  of  economic  insects  was  but  a  part  of  the 
purpose  of  the  expedition,  but  I  am  convinced  that  enough  work  was 
done  to  reveal  all  the  forms  of  major  importance.  The  reason  is 
undoubtedly  to  be  found  in  the  isolation  of  the  country  and  the  small 
amount  of  traflSc  between  this  and  other  countries  in  agricultural  and 
horticultural  products.  As  confirmation  of  this  I  may  note  that  al- 
though  the  primary  purpose  of  the  expedition  was  to  search  for  scale 
insects  I  found  but  twelve  presumably  introduced  species  out  of 
seventy-eight  taken,  whereas  probably  nearly  half  of  the  species  of 
scale  insects  known  in  the  United  States  are  introduced. 

It  should  be  noted,  however,  that  the  time  of  my  visit  (July  to  August) 
was  by  no  means  the  most  favorable  for  making  obervations  in  regard 
to  insects,  as  this  is  the  dry  season.  Also  I  may  note  that  in  Septem* 
ber  of  the  preceding  year  the  country  had  been  swept  by  one  of  the 
most  terrific  storms  "within  the  memory  of  the  oldest  inhabitant.'' 
The  effects  of  this  storm  were  still  felt  and  conditions  were  obviously 
abnormal.  For  instance,  I  was  informed  that  the  leaves  had  been 
absolutely  stripped  from  the  orange  trees  and  that  the  infestation  of 
red  scale  had  thereby  been  much  reduced.  Doubtless  the  same 
reduction  had  taken  place  in  the  case  of  other  insects  also. 

It  may  be  well  to  call  attention  to  the  fact  that  although  this  region 
lies  technically  within  the  tropics  its  fauna  bears  a  very  close  relation 
to  that  of  southwestern  United  States.  It  is  to  be  expected  that  any 
insect  which  will  thrive  in  the  latter  area  will  thrive  likewise  in  the 
Cape  Region  of  Lower  California. 


Chairman  A.  L.  Mela.nder:  The  next  paper  "The  Fitness  of  the 
Waters  of  the  Santa  Clara  Valley  for  the  Making  of  Spray  Solutions,'^ 
by  Mr.  E.  R.  DeOng,  will  be  read  by  the  Secretar>\ 

(Withdrawn  for  publication  eluewhere.)  y 

Chairma.n  a.  L.  Melander:  I  have  l>een  requested  to  read  the 
next  paper  prepared  by  Mr.  A.  C.  Maxson. 
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COMBATING  THE  SUGAR  BEET  WEBWORM  ON  A 
LARGE  SCALE 

By  Asa  C.  Maxson,  In  Charge  of  Insect  InoestigaiwM  for  the  Great 
Western  Sugar  Co,,  Longmont,  Colo. 

During  the  growing  season  of  1919  an  outbreak  of  the  sugar  beet 
webworm  {Loxostege  sticiicalis  L.)  occurred  in  the  Rocky  Mountain 
and  intermountain  states,  which,  when  measured  in  terms  of  acres 
covered  and  damage  wrought  far  exceeded  any  previous  outbreak  of 
this  pest. 

In  those  portions  of  Colorado,  Nebraska,  Wyoming,  Montana  and 
South  Dakota  which  furnish  beets  for  the  Great  Western  Sugar  Co., 
the  first  (June)  brood  of  webworms  covered  172,728  acres  of  sugar 
beets  and  the  second  (July- August)  brood,  7,567  acres. 

The  extent  of  this  outbreak,  which  covered  a  total  of  180,295  acres, 
afforded  excellent  opportunity  to  test  the  possibilities  of  cooperation 
between  large  manufacturing  concerns  and  the  people  furnishing  the 
raw  material.  The  object  of  this  paper  is  to  outline  the  methods 
used  by  the  Gr^at  Western  Sugar  Company  in  handling  a  campaign 
which  covered  a  portion  of  four  states. 

Early  in  the  spring  of  1919  preparations  were  begun  to  combat  the 
webworms  should  they  appear.  These  preparations  were  based  upon 
the  outbreak  of  1918  which  was  the  largest  ever  experienced  up  to  that 
time. 

Inability  to  foresee  that  the  outbreak  of  1919  was  going  to  cover  an 
area  five  times  that  covered  in  1918  was  the  cause  of  inadequate  prep- 
arations. This  added  much  to  the  difficulty  and  expense  of  fighting 
the  worms  in  1919  since  many  sprayers  and  much  insecticide  had  to 
be  purchased  after  the  campaign  was  on. 

Organization.  The  entire  campaign  was  directed  by  the  general 
agriculturist  of  the  Sugar  Company.  In  carrying  out  the  work  the 
following  departments  and  employees  of  the  Sugar  Company  organiza- 
tion were  called  upon : 

The  Purchasing  Department.  This  department  located  and 
purchased  all  supplies  of  insecticide,  spray  machines  and  repair  parts 
for  the  latter,  and  supervised  their  distribution  and  shipping. 

Sugar  Company  Entomologist.  The  repairing  and  general  over- 
hauling of  all  old  spray  machines  and  the  setting  up  and  testing  new 
machines  was  under  the  supervision  of  the  Sugar  Company  entomolo- 
gist. General  instructions  were  issued  by  him  to  the  local  manage- 
ment in  the  various  factory  territories  regarding  the  time  of  spraying 
and  quantity  of  insecticide  to  use. 

The  entomologist  was  assisted  by  several  men  who  were  detailed 
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a8  inspectors.  These  men  personally  inspected  and  tested  each  spray 
machine  in  their  territory  and  reported  its  condition  to  the  entomolo- 
gist. 

Local  Mechanical  Department.  Under  the  direction  of  the 
entomologist  the  local  mechanical  department  of  each  factory  repaired 
all  old  sprayers  and  set  up  all  new  ones. 

Local  Field  Force.  The  local  field  force  at  each  factory  consists 
of  an  agricultural  superintendent  and  several  field  superintendents  or 
field  men.  The  local  agricultural  superintendent  supervised  the  work 
in  his  territory.  In  doing  this  he  followed  the  general  instructions 
given  by  the  general  agriculturist  and  entomologist,  using  his  own 
judgment  in  adapting  these  to  his  local  conditions. 

Working  under  the  agricultural  superintendent  the  field  men  located 
infested  fields  and  routed  the  spray  machines  in  that  part  of  the  local 
territory  under  t  heir  charge. 

Repairing  Farmer  Owned  Sprayers.  During  the  early  spring 
each  field  man  was  required  to  report  the  numl)er  of  spray  machines 
owned  by  farmers  in  his  territory  and  their  condition. 

A  list  of  the  needed  repairs  and  repair  parts  was  secured  and  the 
Sugar  Company  assisted  the  owners  in  securing  these  parts.  Where 
the  farmer  so  desired,  machines  were  repaired  by  Sugar  Company 
mechanics.  In  such  cases  the  farmer  was  charged  the  actual  cost  of 
labor  and  material. 

Testing  Spray  Machines.  After  the  local  mechanics  had  over- 
hauled and  repaired  all  old  machines  and  set  up  all  new  ones  each 
machine  was  tested  by  one  of  the  inspectors  mentioned  alwve. 

Owing  to  there  being  several  makes  of  spray  machines  employed 
and  several  types  and  sixes  of  nossles  used  it  was  necessary  to  learn 
just  how  much  spray  material  was  applied  per  acre  by  each  machine 
in  order,  to  properly  mix  the  insecticide.  This  was  determined  by 
hauling  the  spray  machines  along  a  road  or  field  border  until  a  meas- 
ured amount  of  water  was  discharged  through  the  nossles.  The 
distance  traveled  multiplied  by  the  numl>er  of  rows  sprayed  fumishetl 
the  basis  for  computing  the  rate  of  application.  In  mixing  the  insecti- 
cide the  quantity  to  be  use<l  per  acre  was  mixed  with  the  quantity  of 
water  applietl  pcT  acre  by  the  machine.  All  machines  were  tester! 
out  at  80  pounds  pressure. 

Field  Operations.  Several  methods  were  employed  in  liandling 
local  operations.    The  most  successful  are  outlined  l>elow: 

Method  So.  /.  In  the  territories  using  this  method  a  man  who  had 
aasiste<l  in  overhauling  and  setting  up  machines  was  detaiUni  a& 
assistant  to  each  field  man. 

This  trouble  man,  as  he  was  called,  was  furnished  with  a  Ford  auto 
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and  traUer.  The  trailer  was  used  to  transport  the  sprayers  from  field 
to  field.  This  saved  much  time  and  wear  on  the  sprayers  and  insured 
their  delivery  at  the  desired  field  in  good  repair. 

When  not  moving  machines,  the  trouble  man  made  the  rounds  of 
the  machines  operating  in  his  territory  for  the  purpose  of  repairing 
and  otherwise  assisting  in  keeping  the  machines  in  operation. 

The  field  man  being  relieved  of  the  necessity  of  attending  to  these 
details  could  put  in  his  time  locating  infested  fields.  The  field  man 
was  constantly  in  touch  with  the  trouble  man,  directing  the  movement 
of  the  machines  from  field  to  field. 

Method  No,  2,  This  method  required  more  men  than  Method  No.  1^ 
since  a  Sugar  Ck)mpany  man  was  with  each  company  owned  sprayer 
in  the  field.  This  man  kept  the  machine  in  running  condition  and 
assisted  in  preparing  the  poison  and  filling  the  sprayer  tank. 

The  one  drawback  of  this  method  is  the  danger  of  the  company 
man  becoming  poisoned,  locally,  by  constant  association  with  the 
insecticide. 

The  field  man's  part  of  the  work  was  the  same  as  that  in  Method 
No.  1.  The  machines  were  hauled  from  field  to  field  by  the  farmers, 
the  next  farmer  in  line  arriving  in  the  field  an  hour  or  so  before  he  was 
to  receive  the  machine  for  the  purpose  of  learning  as  much  about  its 
operation  as  possible. 

The  relative  effectiveness  of  these  methods  was  practically  the 
same. 

A  small  per  acre  rental  was  charged  for  the  use  of  the  sprayer.  This 
was  usually  50  cents  per  acre,  this  amount  being  just  about  enough 
to  pay  for  the  repairs  and  labor  of  overhauling  and  the  trouble  man. 

In  the  case  of  Method  No.  2  this  rental  was  made  large  enough  to 
cover  the  wages  of  the  special  man  with  each  machine. 

The  insecticide  was  purchased  by  the  Sugar  Company,  delivered  to 
the  growers  at  cost  and  charged  to  their  account  to  be  deducted  from 
their  pay  for  beets  delivered. 

Work  Accomplished.  As  has  already  been  stated,  the  preparations 
made  to  combat  the  webworm  in  1919  were  based  upon  the  outbreak 
of  1918  and  were  altogether  inadequate.  As  soon  as  the  extent  of  the 
1919  outbreak  could  be  anticipated  additional  equipment  was  procured. 
The  unusual  demand  for  insecticides  and  sprayers  made  the  procuring 
of  the  additional  supplies  slow  and  costly.  At  the  close  of  the  season 
the  Sugar  Company  had  303  traction  sprayers  while  the  farmers  in 
the  Great  Western  territories  owned  471.  Many  of  these  were  not 
secured  before  the  season  was  well  advanced  so  that  the  acreage  covered 
was  not  as  large  as  it  would  have  been  had  the  sprayers  been  on  hand 

b  the  beginning  of  the  season. 
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Owing  to  the  difference  in  the  equipment  of  the  machines  and  other 
factors  which  had  a  marked  influence  upon  the  work  done  by  the  in- 
dividual machine^  it  was  necessary  to  express  this  in  nocsle  acres  per 
calendar  day  in  order  to  get  an  adequate  idea  of  the  work  done. 

The  term  nossle  acre  per  day  indicates  the  number  of  acres  sprayed 
by  one  noicle  in  one  calendar  day  based  on  the  number  of  days  in  the 
spraying  season. 

The  average  nossle  acres  per  day  for  all  company  owned  machines 
was  1.41.  At  this  rate  a  12-nossle  machine  would  cover  16.92  acres 
per  day.  During  the  height  of  the  season  such  machines  covered 
from  30  acres  for  10-hour  day  to  90  acres  per  calendar  day.  Many 
machines  were  operated  all  night.  Headlights  were  placed  on  them 
which  were  run  by  storage  batteries  from  automobiles. 

Sixty-one  per  cent  of  the  entire  180,295  infested  acres  were  sprayed 
with  company  owned  sprayers.  The  Sugar  Company  purchased 
nearly  a  million  and  a  quarter  pounds  of  insecticide  during  the  season. 

The  results  of  this  attempt  at  controlling  a  sugar  beet  pest  through 
codperation  of  the  Sugar  Company  and  the  beet  growers  were  so  suc- 
cessful that  in  spite  of  the  probable  reduction  in  the  number  of  worms 
attacking  the  beets  this  (1920)  season  more  sprayers  are  being  pur- 
chased and  several  new  forms  of  insecticide  are  being  secured  for 
experimental  purposes. 

During  the  season  of  1919  Paris  green,  arsenate  of  lead,  calcium 
arsenite  ami  several  other  forms  of  insecticide  were  used.  The  Paris 
green  gave  by  far  the  quickest  and  best  results.  This  was  used  at  the 
rate  of  3.5  to  4  pounds  per  acre.  This  appears  unusually  hea>'y  until 
we  consider  the  great  leaf  area  of  an  acre  of  l)eets  and  the  nee<l  of 
quick  results.  Including  cost  of  Paris  green.  lal)or  and  sprayer  rental, 
the  cost  per  acre  was  aliout  $3.50.  \  timely  and  successful  applica- 
tion of  insecticide  would  mean,  on  the  average,  not  less  than  two  tons 
more  of  beets  per  acre.  This  at  110  per  ton,  the  price  paid  in  1919, 
is  $20  per  acre  or  a  profit  of  over  400  per  cent  on  the  investment. 


Chairman  A.  L.  Melander:  The  paper  entitled  ''Results  of 
Washing  Experiments  for  Control  of  the  European  Elm  Scale'*  will 
be  read  by  the  Secretary. 

RESULTS  OF  WASHHIG  EZPBRIMSIfTS  FOR  CONTROL  OP 
THE  EUROPEAN  ELM  SCALE 

By  Fbank  B.  HKEBurr,  Farmi  Ituttt  Labataipry,  Um  GoioB,  Col.^ 

A  solid  stream  of  water  has  l>een  recognisetl  for  some  time  as  being 
of  some  value  in  the  control  of  certain  soft  bodietl  insects.     It  has  been 
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mentioned  a  number  of  times  in  its  relation  to  the  control  of  the  Ehiro- 
pean  elm  scale,  Gossyparia  spuria  (Modeer). 

In  1907,  Prof.  S.  B.  Doten  carried  on  a  number  of  experiments 
with  water  and  obtained  satisfactory  results  in  controlling  this  scale 
insect  upon  elm  trees  in  Nevada.  In  fact  he  obtained  better  results 
than  when  he  sprayed  with  lime-sulphur  or  kerosene  emulsion.  These 
experiments  are  listed  in  Nevada  Bulletin  No.  65,  "The  European 
Elm  Scale." 

In  1917,  it  became  apparent  to  Mr.  Burke  and  the  writer  that  the 
elms  at  San  Jos6,  Cal.,  were  suffering  considerably  from  a  heavy 
infestation  by  this  insect.  Some  of  the  trees  on  the  State  Normal 
School  grounds  were  well  infested.  The  attention  of  the  Head  gardener, 
Mr.  Hollingsworth,  was  called  to  this  fact,  whereupon  it  was  decided 
that  control  measures  should  be  instituted.  The  use  of  water  was 
recommended,  with  the  approval  of  Mr.  Doten  and  the  County 
Horticultural  Commissioner,  Mr.  L.  R.  Cody. 

It  was  recommended  that  this  be  done  in  the  spring  after  the  females 
had  become  quite  large,  due  to  being  full  of  eggs,  and  yet  before  many 
of  the  new  elm  leaves  had  unfolded  to  obstruct  the  force  of  water. 
There  is  but  a  short  period  when  these  conditions  prevail.  One  gets 
some  warning  as  to  the  time  to  do  this  by  watching  the  fruit  of  the 
elm.  The  fruit  matures  and  starts  to  fall  a  few  days  before  the  leaves 
unfold.  This  is  the  best  time  to  do  the  washing,  yet  it  may  be  done 
at  any  time  until  the  females  begin  to  lay  eggs,  which  is  seldom  earlier 
than  the  last  of  May.  However,  some  of  the  force  of  the  water  is 
dissipated  when  it  hits  the  foliage  and  consequently  the  results  are 
not  as  satisfactory.  In  1918,  the  proper  time  to  do  the  washing  at 
San  Jos6  was  April  17  to  25. 

In  preliminary  experiments,  different  sorts  of  nozzles  were  tried 
out  upon  the  garden  hose,  using  the  water  from  the  one-inch  hydrants 
upon  the  Normal  School  grounds.  The  maximum  pressure  available 
through  these  pipes  was  50  pounds  to  the  square  inch  at  the  pump 
and  probably  quite  a  bit  less  by  the  time  it  had  reached  the  nozzle. 
The  best  nozzle  that  could  be  obtained  for  this  pressure  had  a  rather 
long  taper  with  an  outlet  A  of  an  inch  in  diameter.  It  threw  a  solid 
stream  and  was  found  to  be  effective  upon  the  scale  insects  up  to  a 
distance  of  12  feet. 

On  Small  Trees 

This  was  used  a  number  of  times  by  the  writer  and  Mr.  H.  E.  Burke 
in  1918  and  1919  to  very  good  advantage  to  wash  the  mature  scale 
insects  from  young  8-  or  10-foot  elms.  All  the  limbs  were  within  easy 
reach  and  the  trees  were  so  small  that  a  thorough  washing  was  possible. 
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The  trunk  and  each  branch  and  twig  were  hit  with  a  solid  stream  of 
water,  most  of  them  receiving  it  from  three  directions. 

The  results  obtained  were  highly  satisfactory  and  these  trees  re- 
mained clean  until  early  fall  when  young  scales  from  nearby  trees 
crawled  onto  them  to  hibernate.  Some  of  the  gardeners  tried  this 
out  upon  a  number  of  young  elms,  but  their  results  were  less  satis- 
factory apparently  because  they  were  willing  to  simply  wet  the  trees 
instead  of  seeing  that  a  forceful  stream  hit  every  branch  and  crevice 
from  several  directions. 

On  Medium-Sized  Trees 

It  was  found  by  using  a  12-foot  platform  and  a  7-  or  8-foot  extension 
rod  that  trees  between  35  and  40  feet  high  could  be  reached,  but  since 
most  of  the  trees  had  attained  a  height  of  60  to  90  feet,  the  idea  of 
using  this  was  abandoned.  However,  one  40-foot  tree  was  washed  in 
this  way  on  April  26,  1918,  and  was  found  to  be  only  moderately  suc- 
cessful. It  proved  to  be  quite  tedious  work,  1  hour  and  40  minutes 
being  required  to  carefully  cover  the  tree.  One  year  later  the  tree 
was  apparently  infested  as  badly  as  ever. 

On  Labqe  Trees 

The  next  problem  which  arose  was  how  to  obtain  a  greater  pressure 
and  volume  of  water  so  as  to  reach  the  tops  of  the  larger  trees.  This 
was  finally  settled  by  the  city  of  San  Jos*  offering  the  use  of  water 
from  their  large  mains  and  the  loan  of  a  steam  fire  engine.  With  the 
use  of  these  the  question  of  pressure  and  volume  of  water  was  com- 
pletely solved. 

Aside  from  the  engine,  the  apparatus  consisted  of  1,000  feet  of  2)- 
inch  hose,  a  short  tapered  nossle  with  a  circular  {-inch  opening,  and  a 
stand  E  to  facilitate  holding  the  nossle.  In  spite  of  its  name,  this  is  a 
T-shaped  iron  bar,  the  lower  end  of  which  is  pointed  to  stick  in  the 
ground.  The  hose  is  strapped  to  the  upright  piece,  while  the  crossbar 
serves  as  a  handle  to  be  used  in  directing  the  stream.  This  is  a  ver>' 
necessary  part  of  the  equipment  and  probably  without  it  the  crew 
would  have  refused  to  hold  the  nossle  for  several  days  in  succession. 
As  the  engine  stoo<I  for  a  long  time  in  one  place  no  method  of  pn>- 
pulsion  was  furnished  with  it,  but  it  was  hooked  to  the  rear  of  the 
gardener's  one-horse  wagon  when  moving  was  necessar>'. 

At  first,  a  pressure  of  100  to  120  pounds  to  the  square  inch  was 
maintained  and  later  increased  to  160  poundf*.  This  threw  a  strong 
stream  well  above  the  treetops  without  doing  any  harm.  In  fact  it 
was  beneficial,  giving  the  trees  a  goml  cleaning  by  removing  all  of  the 
dead  twigs  and  branches,  besides  incidentally  giving  the  trees  and 
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Chairman  A.  L.  Melander:  Mr.  R.  S.  Woghim  and  M.  B.  Rounds 
have  sent  in  a  paper  which  will  be  read  by  the  Secretary, 

DAYLIGHT  ORCHASD  FUMIGATION 

By  R.  S.  WoGLUM  and  M.  B.  Roundb,  U,  8,  Bureau  of  ErUomology 

Orchard  fumigation  of  citrus  trees  in  this  country  has,  with  few 
exceptions,  been  confined  strictly  to  night  operations  from  the  earliest 
days  of  its  commercial  adoption.  During  hot  weather  trees  have  not 
been  covered  until  sundown,  but  with  the  advent  of  cool  weather  in 
late  autumn,  fumigation  was  frequently  started  while  the  sun  was 
still  up;  and  in  winter  full  exposure  to  gas  was  sometimes  made  on 
cool  days.  Occasionally  a  venturesome  fumigator  attempted  day- 
light work  in  the  winter  without  regard  to  temperature  and,  although 
temporary  success  sometimes  followed,  sooner  or  later  severe  injury 
was  experienced  and  return  to  the  night  practice  invariably  followed. 

In  1918  a  situation  arose  in  California  which  necessitated  prolonga- 
tion of  the  fumigation  season  well  into  the  winter  and  an  outgrowth 
of  this  in  Orange  County  was  a  large  amount  of  daylight  work,  in 
part  performed  in  the  bright  sunshine  at  comparatively  high  winter 
temperatures.  This  was  carried  on  without  experiencing  the  severe 
injury  which  had  always  proved  a  check  in  former  years.  One  opera- 
tor in  particular  was  so  impressed  with  the  possibilities  of  daylight 
work  that  he  practically  abandoned  night  fumigation  throughout  the 
season  of  1919.  The  past  winter,  1919-20,  saw  an  additional  number 
of  outfits  fumigating  very  extensively  during  the  daytime. 

A  special  investigation  of  daylight  fumigation  was  started  by  the 
writers  in  1919  with  the  object  of  ascertaining  the  reasons  for  the 
greater  freedom  from  injury  at  the  present  time  with  liquid  hydrocy- 
anic acid  than  in  former  years  under  the  pot  and  machine  methods  of 
generation,  and  also  of  determining  if  a  system  of  daylight  fumigation 
both  practical  and  safe  could  be  developed.  Partial  results  of  this 
investigation  are  presented  herewith. 

Prior  to  1916  orchard  fumigation  was  performed  with  a  highly 
heated  gas  generated  in  the  field.  The  introduction  of  liquid  hydro- 
cyanic acid  was  accompanied  by  a  new  method  of  field  application 
which  produced  a  cool  gas  at  the  lower  part  of  the  tree  and  resulted  in 
very  different  diffusion  from  that  of  the  heated  field-generated  gas. 
This  was  pointed  out  by  the  senior  writer^  who  showed  that  at  warm 
temperatures  the  scale-kill  in  the  case  of  pot-generated  gas  is  best 
toward  the  top  of  the  tree  whereas  with  liquid  hydrocyanic  acid  it  is 
best  toward  the  bottom.  Gas  concentration  is  proportional  to  scale- 
kill. 


UouR.  EcoN.  Ent.,  V.  12,  No.  1,  1919. 
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Injury  from  daylight  work  is  confined  largely  to  the  sunward  side 
of  the  tree  and  its  intensity  at  different  heights  is  governed  in  great 
degree  by  the  concentration  of  the  gas  during  the  exposure.  This 
condition  frequently  reflects  the  method  of  generation,  in  the  case 
of  pot-generated  gas  the  greatest  injury  being  toward  the  top  of  the 
tree,  the  part  of  greatest  concentration,  whereas  trees  fumigated  with 
liquid  hydrocyanic  acid  usually  exhibit  injury  most  severe  lower  down 
on  the  sunward  side. 

It  is  well  known  that  at  high  temperatures  hydrocyanic  acid  is  more 
toxic  to  plants  than  at  low  temperatures.  Therefore,  a  knowledge 
of  heat  conditions  within  the  tent  at  the  time  of  treatment  is  essential 
to  a  correct  understanding  of  its  bearing  on  plant  injury.  Table  I 
shows  the  comparative  temperatures  at  different  parts  of  a  tented 
tree  in  the  sunshine  at  varsring  periods  after  covering. 

Tabls  I.—Stoowwo  TBI  OoMyABATiTB  TmMrwMATvmam  AT  DiFFBBBirr  Pastb  of  a  l^rr.  OBAiraa 
Tmbb  AfTBB  CoTBBmo  wim  AM  8-OuiiCB  AwMT  DtrcK  Turr  om  A  Bmomr  Scmmrr  Dat  n 
DwcmMBWM.    Rboobm  Takbm  6  to  10  Incum  rwou  tbb  Clotb 


hbm 

SbftdftiAdoCN.) 

OvIiMttMii 

Top  11  fMt 

Bottom  4  fMt 

BoCloai4fwi 

DbvctMS 

llXIOft.  m. 

as 

•1 

M 
M 

or  P. 
7a 

70 
83 
88 
83 
83 
85 

arr. 

68 
68 

70 
71 
78 
78 
74 

00*  F. 

Hits  ft.  m 

00 

11.10  ft.  m. 

60 

11.15  ft.  m 

70 

llJOft.  m 

71 

llJOft.  m 

71 

11.40  ft.  m 

7S 

ItJOO  ft.  m 

72 

An  examination  of  this  table  shows  that  the  temperature  within  the 
tent  on  the  sunward  side  rises  rapidly  for  the  first  15  or  20  minutes 
following  covering,  the  increase  at  the  top  of  the  tent  after  20  minutes 
being  20  degrees  higher  than  the  outside  air,  an  average  that  was 
slightly  increased  during  the  last  40  minutes  of  the  exposure.  The 
temperature  at  4  feet  on  the  sunward  side  was  much  lower  than  at  the 
top.  It  is  of  particular  interest  to  note  that  the  maximum  tempera- 
ture increase  on  the  shaded  side  of  the  tree  at  4  feet  was  only  5  degrees 
greater  than  the  normal  increase  of  the  air  temperature  outi^ide  the 
tent  and,  as  compared  with  the  maximum  increase  near  the  top, 
sunward  side,  was  21  degrees  less  than  this  extreme.  Therefore,  it  is 
evident  that  the  temperature  of  a  tree  covered  in  the  daytime  in  gn*atly 
increased  on  the  sunward  side  especially  at  the  top  although  the  («hade<l 
part  shows  little  increase  above  the  outiiide  air. 

Holding  in  mind  that  a  strong  gas  is  more  injurious  than  a  wt*ak 
one,  and  also  that  toxicity  increase's  with  the  temperature,  it  is  readily 
seen  that  in  the  case  of  pot-generate<i  gas  when*  the  greatest  strength 
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is  toward  the  top  of  the  tent,  which  is  also  the  point  of  the  highest 
temperature,  there  is  concentrated  a  maximum  of  influence  for  injury. 
Turning  to  the  use  of  liquid  hydrocyanic  acid  quite  the  reverse  is 
true.  The  gas  becomes  weaker  toward  the  top  of  the  tent,  the  part 
of  highest  temperature,  and  the  most  concentrated  gas  is  toward  the 
bottom  where  the  influence  of  the  sunshine  is  less  felt.  Between  these 
two  factors,  temperature  and  gas  concentration,  the  latter  appears  to 
be  the  more  dominant,  for  as  a  general  rule  the  greatest  injury  to 
trees  fumigated  in  the  sunshine  with  liquid  hydrocyanic  acid  is  centered 
about  half  way  up  the  tree  on  the  sunward  side.  In  all  cases  the 
injury  is  decidedly  less  than  with  pot-generated  gas.  The  shaded  side 
with  its  more  normal  temperature  and  without  the  sun-influence  is 
seldom  modified  to  any  great  degree  either  in  point  of  injury  or  scale- 
kill  over  that  normal  to  an  equal  temperature  at  night. 

Scale-Kill  in  Different  Parts  of  a  Tree  Fumigated  in  the 

Sunshine 

The  scale-kill  is  by  no  means  uniform  throughout  a  tree  fumigated 
in  the  sunshine  but  rather  irregular  and  reflects  the  effects  of  varying 
temperature  and  gas  concentration  at  the  different  parts.  This  is 
shown  in  the  following  table  which  gives  the  results  based  on  five 
trees  infested  with  black  scale  which  were  fumigated  March  3, 1920, 
with  liquid  hydrocyanic  acid.  The  scale  was  in  the  rubber  stage, 
approaching  maturity,  a  condition  in  which  they  are  very  difficult  to 
destroy  and  which  require  sharp  influences  to  detect  distinct  differences 
in  mortality.  The  insects  were  taken  from  outside  branches  and 
averaged  200  to  500  for  each  count. 


Table  II — ^Thb  Scalb-Kill  in  Differbnt  Parts  op  12-Foot  Trbbs  Fumioatbd^  with  Liquid 
Htdroctakic  Acid  in  the  Sunshine  with  a  Full  Dosage  Schedule  for  50  Minutes,  March, 
1920 


Per  cent  killed 

Tree  No. 

Sunward  (S.) 
3  to  6  feet 

Top  (N.) 

Shade  (N.) 
2  to  4  feet 

1 

75 
96 
94 
75 

84 

36 
87 
17 
11 
36 

47 

2 

70 

3 

20 

4 

14 

6 

25 

Average 

84 

30 

27 

These  results  show  the  scale-kill  on  the  sunward  side  of  the  tree  at  3 
to  6  feet  to  be  greatly  superior  to  that  on  the  shaded  side  both  low 
down  as  well  as  at  the  top.     In  fact  the  mortality  on  the  shaded  part 

1  Jour.  Econ.  Ent.,  V.  12,  No.  5,  p.  361. 
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of  the  tree  averaged  less  than  one-third  as  high  as  that  at  the  point 
of  greatest  mortality  on  the  sunward  side.  A  large  number  of  other 
trees  which  were  similarly  fumigated  showed  decidedly  increased 
mortality  on  the  sunward  side.  The  scale-kiU  at  the  top  of  the  tree 
appeared  to  be  modified  somewhat  by  its  shape.  As  a  general  rule  the 
kill  at  the  top  was  noticeably  superior  on  the  part  toward  the  sun. 
The  sunward  part  of  the  top,  however,  was  decidedly  inferior  to  that 
nearer  the  bottom  on  the  same  side.  While  the  kill  at  the  top,  sun- 
ward side,  was  superior  to  that  of  all  shaded  parts  of  the  tree,  there 
appeared  to  be  no  constant  superiority  one  way  or  the  other  between 
the  top  and  bottom  on  the  shaded  side.  Illustrated  by  an  average 
dome-shaped  orange  tree  12  feet  tall,  the  highest  scale-mortality  in  sun- 
shine fumigation  during  the  winter  is  at  the  periphery  of  the  tree  in 
the  direct  path  of  the  sun  and  about  3  to  6  feet  above  the  ground. 
The  mortality  appears  to  decrease  in  all  directions  from  this  point  and 
is  lowest  on  the  shaded  north  side,  which  is  least  influenced  by  tem- 
perature changes.  The  scale-kiU  in  simshine  work  at  any  time  at 
best  must  be  very  irregular  since  it  is  influenced  directly  by  tempera- 
ture and  this  varies  in  different  parts  of  the  tree.  Furthermore,  the 
ratio  of  the  temperatures  at  different  parts  of  a  tented  tree  to  each 
other  changes  with  the  position  of  the  sun  at  different  hours  of  the 
day  as  well  as  its  angle  to  the  horison  at  different  seasons  of  the  year. 

The  Influence  of  Tenting  Material 

Eight-ounce  special  U.  S.  army  duck  is  considered  the  most  satis- 
factory gas-holding  cloth  used  in  commercial  fumigation,  and  tests 
by  the  senior  writer  have  demonstrated  its  superiority  to  drills  in 
night  fumigation.  Tents  are  frequently  dipped  in  tannin  to  prevent 
mildew  but  it  has  been  determined  by  experimental  night  fumigation 
that  this  in  no  way  increases  their  gas-holding  quality.  Therefore,  it 
was  a  matter  of  considerable  surprise  to  ascertain  superior  kill  in  sun- 
shine fumigation  with  tannin-treated  drill  tents  than  with  eight-ounce 
army  duck. 

Ta»lb  in — Sbowiko  CoMrAAATiiri  SrAi.»-Kiu.  raoM  Stmhuvb  FrmoATioi*  wrm  Uqcid  HT»ao- 
CTAHic  Acid  riroia  T4yffiN-TBtATiD  6|-Orifri  Dwto.  Ain>  rimiBArso  fMH-wci  Ditb  Ttm. 
Immattbb  Black  Htalb     Fi-u.  Mcmbdvlb.     EsfosrBB  SO  MiMt-m.    iK-raioi  TtHriaArrBB 

er— Tof.  Maboi.  ivai) 


TBABi»-trMit«d  drill . 


No    UWB 


9 


WkiUdudi 3 


FWr  crat  ktlM 


StiAd*  (N  )         8ua  i8  )  -. 

1-3  fl.  2-6  ft  ^^ 


90  3  00  6         •  00  3 

02  7  00  3  07  7 
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The  above  table  presents  the  results  of  experimental  work  in  which 
five  orange  trees  of  equal  size  infested  with  immature  black  scale 
were  fumigated  with  liquid  hydrocyanic  acid  according  to  the  same 
dosage  schedule  and  for  the  same  exposure.  Two  trees  were  covered 
with  tannin-treated  (dark  colored)  6J-ounce  drill  and  three  trees  were 
covered  with  8-ounce  untreated  duck.  The  results  of  the  fumigation 
show  that  the  dark-colored  tents  gave  the  best  scale-kill,  this  superi- 
ority being  most  evident  on  the  north  side  of  the  tree.  This  difference 
in  mortality  in  favor  of  dark-colored  tents  was  even  more  effectively 
brought  out  where  the  maximum  scale-kill  departed  more  widely  from 
the  point  of  eradication  than  for  the  above  trees.  For  instance,  one 
set  of  trees  given  a  30-minute  exposure  averaged  95  per  cent  scale-kill 
on  the  shaded  side  of  the  trees  fumigated  under  dark-colored  dril) 
tents  but  showed  only  76  per  cent  scale-kill  at  the  same  position  on 
trees  fumigated  under  untreated  duck  tents. 

Th^  difference  in  scale-kill  between  the  dark  and  light  tents  appeared 
attributable  to  the  higher  temperatures  within  the  former.  This 
condition  is  shown  by  the  following  table  in  which  is  recorded  the 
temperature  at  different  points  within  a  tannin-treated  drill  tent  as 
well  as  a  white  army  duck  tent. 

Table  IV — The  CoMPABATnri  Tbmpbhatursb  at  Dutbbbmt  Pabtb  of  Two  12-Foot  Tbbbs,  Ohk 

COVBBBO  WITH  A  6i-OUHCE  TaNKIK-TbEATBD  (DaBX  CoLOBBO)  TbNT  and  THB  OtBBB  COTBRBXy 

WITH  A  Whitb  8-Ouncb  Army  Duck  Tent.    Mat  18,  1920,  9-10  a.  m.    Rbcoboa  Made  at  10 
Minute  Intervals.    Thermometers  6-8  Inches  from  Tent 
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Not  only  is  the  temperature  higher  at  all  points  within  a  dark  col- 
ored tent,  especially  on  the  shaded  side  where  the  average  diflFerence 
amounts  to  6  or  7  degrees,  but  there  appears  to  be  an  influence  on  the 
gas  diffusion  due  to  the  heat  factor  which  interferes  with  its  escape 
through  the  tenting  and  this  influence  is  most  apparent  under  the 
darker  tent.  So  noticeable  is  this  difference  in  gas  retention  between 
the  two  types  of  tents  that  it  is  readily  detected  by  the  smell  at  the  end 
of  a  normal  exposure.  In  our  experimental  work  during  the  winter  it 
was  observed  that  one  could  stay  beneath  an  8-ounce  untreated  duck 
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tent  with  safety  and  without  annoyance  at  the  end  of  a  SO-minute 
daylight  exposure  so  little  gas  remained,  but  on  the  other  hand  this 
was  seldom  possible  beneath  the  tannin-treated  tents  especially  on  the 
sunward  side,  because  of  the  greater  volume  of  residual  gas.  Particu- 
larly of  interest  is  the  tendency  of  the  gas  to  remain  strongest  on  the 
hot  sunward  side  of  the  tree  and  to  escape  more  freely  from  the 
cooler  portions.  . 

As  a  possible  explanation  of  this  situation  it  can  be  stated  that  the 
sun  falling  on  the  tent  produces  a  very  rapid  rise  in  temperature, 
which  is  greatest  immediately  beneath  the  cloth  and  decreases  as  the 
distance  away  becomes  greater.  The  cyanid  gas  is  cold  when  entering 
the  tent  at  the  lower  and  cooler  part.  As  it  diffuses  with  the  air  and 
rises  the  mixture  comes  in  contact  with  the  hotter  air  on  the  sunward 
side  but  appears  to  be  retarded  in  escaping  from  the  tent  on  this  side 
by  the  very  highly  heated  peripheral  layer  of  air  immediately  adjacent 
to  the  cloth.  Dark  colored  tenting  intensifies  the  temperature  of  this 
layer. 

Tabu  V — ^TBuraaATtma  CoiirABiaoir  ok  SvwwAao  S»b  or  mt  PnumnuL*  Latbb  ow\tm  Imbibb 
Two  Tbbbb  Cotbbbb  KwmfmcnrmLt  wnu  Liovr  ako  Dabs  Cou>bsd  Tbitvi.  Rboobbb  Tabbw 
1 1  Fbbt  Abotb  Qbouitd  Obb  Hovb  Aitbb  CoTBanra 
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The  dark  colored  tent  shows  the  remarkable  difference  of  28  degrees 
between  the  temperature  immediately  adjacent  the  cloth  and  that 
distant  6  to  8  inches;  the  white  tent  only  12  degrees.  Records  taken 
simultaneously  at  3)  feet  on  the  shaded  side  of  the  tree  gave  tempera- 
tures of  92  and  85  degrees  respectively  for  the  dark  and  light  tents. 
When  these  latter  records  are  compare<l  with  those  taken  imme<liately 
adjacent  the  cloth  on  the  sunward  side  there  is  presente<l  the  very 
great  difference  of  50  degrees  l>etween  the  extremes  of  tenii>erature 
within  the  tannin-treated  tent  and  33  degrees  within  the  white  tent. 

The  temperature  of  the  air  on  the  shaded  or  north  side  of  the  tree 
covered  with  the  white  tent  almost  paralleled  that  of  the  outside  air 
and  in  the  case  of  the  dark  tent  was  but  6  to  7  degrct^  higher.  There- 
fore, the  absence  of  a  hot  layer  of  air  on  the  sha<le<i  8idc  immediately 
adjacent  to  the  tent  allows  the  gas  to  diffuse  outwanl  a.^  freely  over 
this  area  as  at  night. 
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CoMPABisoN  OP  Day  and  Night  Fumigation 

The  effect  of  the  gas  on  the  scale  and  the  effect  on  the  plant  both 
demand  careful  attention  in  a  comparison  of  daylight  and  night 
fiunigation  and  one  ordinarily  acts  as  a  balance  on  the  other  in  recom- 
mending or  condemning  the  practice.  From  the  standpoint  of  scale- 
kill,  night  practice  can  be  differentiated  from  sunshine  practice  by  the 
comparative  results  at  different  parts  of  the  tree,  and  in  the  accompany- 
ing table  is  presented  such  a  comparison  for  experimental  work  per- 
formed against  the  black  scale. 

Table  VI — Coicparxson  or  Niaar  akd  Sunshine  FuiaoATioN  AoAiNwr  Immatube  Black  Scale, 

UbINO  a  rULL  DOBAOB-SCHEDULE    IN    MaECH,    1920.      EaCH  Set  of  FiaUBEB  RbPBBSENTS  TVS 

Atebaoe  of  Five  Tbbbb. 


Time 

Temperature 
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Shade  (N.) 
2-4  ft. 

Sun  (8.) 
2-5  ft. 

Night -. 

46» 
69 
71 

fiOmin. 
60  min. 
30  min. 

93 
95 
82 

94 

Sun«hip^ .  .  .  , 

• 

90 

Sunshinff 

98 

A  study  of  this  table  shows  that  sunshine  work  at  a  temperature  of 
69®  was  decidedly  superior  to  the  night  fumigation  at  46  degrees.  This 
superiority  was  due  unquestionably  to  temperature  differences.  Ex- 
periments performed  by  the  writers  show  that  in  night  work  better 
scale-kill  occurs  at  higher  temperatures  than  at  low  temperat\u-es. 
The  results  in  night  fumigation  are  quite  uniform  throughout  the  bot- 
tom of  the  tree  whereas  daylight  work  gives  the  best  kill  on  the  sun- 
ward side  where  the  temperature  influence  is  greatest,  as  previously 
stated.  Additional  experiments  carried  out  against  mature  black 
scale  showed  an  even  greater  difference  in  mortality  between  night 
and  day  work,  the  superiority  always  being  most  outstanding  on  the 
sunward  side. 

Trees  with  a  30-minute  exposure  were  fumigated  in  the  sunshine 
simultaneously  with  those  given  a  50-minute  exposure.  These  results, 
which  are  presented  in  Table  VI,  are  of  interest  in  showing  that  on 
the  sunward  side  the  kill  is  but  slightly  inferior  to  that  for  a  50-minute 
exposure  whereas  on  the  shaded  side  of  the  tree  it  is  decidedly  inferior, 
at  this  point  giving  an  82  per  cent  scale-kill  against  a  95  per  cent  kill 
for  a  50-minute  exposure.  Comparing  a  30-minute  sunshine  exposure 
at  71  degrees  with  a  50-minute  night  exposure  at  46  degrees,  the 
results  of  the  daylight  work  are  seen  to  be  superior  on  the  south  side 
of  the  tree  but  decidedly  inferior  on  the  north  side.     In  view  of  the 
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uniformity  of  results  throughout  the  bottom  of  a  tree  fumigated  at 
night,  whereas  in  sunshine  work  the  poorest  kill  is  in  the  more  shaded 
part  which  is  also  usually  most  severely  infested,  the  figures  just  pre- 
sented would  appear  to  show  that  a  SO-minute  night  exposure  at  a 
cool  temperature  is,  under  some  conditions,  superior  to  a  30-minute 
sunshine  exposure  at  a  much  higher  temperature. 

The  greater  effectiveness  of  daylight  fiunigation  to  that  at  night 
with  th^  same  dosage  and  exposure  is  clearly  evident.  The  temperature 
averages  many  degrees  higher  during  the  day  which  correspondingly 
increases  insect  activity  as  well  as  susceptibility  to  the  gas.  This 
superiority  is  most  noticeable  on  the  sunward  side  of  the  tree.  In  this 
connection  it  must  be  noted  that  the  severest  infestations  of  such 
scales  as  the  black  and  purple  are  on  the  more  shaded  parts  of  the 
tree  where  the  superiority  of  sunshine  work  is  least  apparent.  This 
condition  is  of  primary  importance  in  regulating  any  reduction  of 
dosage  for  sunshine  work,  for  to  accomplish  results  with  a  reduced 
schedule  equivalent  to  night  work  such  reduction  of  dosage  must  be 
made  with  regard  to  the  scale-kill  on  the  shaded  part  of  the  tree  where 
it  is  most  difficult  to  destroy.  The  irregularity  of  scale-kill  is  one 
of  the  greatest  drawbacks  to  the  daylight  practice. 

Factors  LmrnNO  Datliqht  Work 

Sunshine  coming  in  contact  with  plants  immediately  after  fumiga- 
tion and  before  they  have  fully  recovered  their  normal  ph>'8iological 
activity  w  a  factor  of  the  greatest  concern  from  the  standpoint  of 
injury.  In  fact  there  appears  to  be  no  other  meteorological  condition 
which  so  intensifies  plant  injury.  Therefore,  in  conducting  daylight 
fumigation  one  is  constantly  menace<l  with  a  factor  of  great  danger. 
The  effect  of  the  sunshine  is  modified  by  its  intensity  (this  depends 
mainly  upon  the  height  of  the  sun  above  the  horison  and  the  clearness 
of  the  atmosphere),  by  the  physiological  condition  of  the  plant,  by 
the  concentration  of  gas  and  by  the  length  of  exposure.  Thus  in 
entering  the  field  of  daylight  fumigation  we  are  entering  a  field  of 
complex  nature.  Of  these  factors  the  strength  of  gas,  the  length  of 
exposure  and  the  temperature  or  intensity  of  the  Hunshine  arc  entirely 
tangible  and  necessarily  form  the  btL»i»  of  daylight  fumigation  proce- 
dure. Any  plant  will  withstand  a  certain  amount  of  gas  under  the 
most  severe  conditions  without  injur>',  and  within  certain  limitations 
this  concentration  is  safely  increased  as  the  length  of  exposure  is  de- 
creased. This  very  point  appears  to  be  the  keynote  to  successful 
daylight  fumigation.  Night  fumigation  with  dosage  schedule  {  and 
No.  V  has  been  followed  with  safety  for  nuuiy  years  with  exposures 
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Chairman  A.  L.  Melander:  This  concludes  the  program.  The 
meeting  stands  adjourned,  it  being  understood  that  we  meet  next  year 
with  the  Pacific  Division  of  the  American  Association  for  the  Advance- 
ment of  Science,  as  we  have  done  this  year,  the  meeting  scheduled  to 
be  held  at  San  Francisco,  Cal. 
Meeting  adjourned. 

E.  C.  VanDyke, 

Secretary. 


MEiaCAN  BEAN  BEETLE  SITUATION 

By  W.  E.  Hinds,  Auburn,  Ala, 

In  the  October,  1920,  issue  of  the  Journal,  pp.  430-431,  appears  a 
brief  statement  regarding  the  discovery  of  Epilachna  corrupta  Muls* 
in  Alabama.  Scouting  work  continued  through  September  and  Octo- 
ber revealed  the  species  in  all,  or  parts,  of  thirteen  counties.  This 
infested  area  extends  in  a  northeasterly  direction  from  the  eastern  part 
of  Tuscaloosa  Coimty  and  the  northern  part  of  Bibb  County  to  the 
Georgia  Line  at  the  northeastern  part  of  DeKalb  County,  Alabama. 
The  area  infested  covers  more  than  4,500  square  miles. 

A  special  effort  was  made  to  secure  an  emergency  appropriation  of 
$250,000  from  the  special  session  of  the  Alabama  Legislature,  which  met 
in  September,  to  begin  a  campaign  for  the  extermination  of  the  pest  in 
this  section.  This  effort  failed  as  it  required  a  two-thirds  vote  to  carry 
at  a  special  session.  Unfortunately  no  federal  funds  are  available  for 
such  work  at  this  time.  With  the  delay  incident  to  securing  federal 
action  there  would  doubtless  be  time  for  the  spread  of  the  pest  during 
another  season,  thereby  making  the  extermination  of  the  species 
doubly  difficult,  if  not  quite  impossible. 

Meantime  field  work  has  been  under  way  in  studying  the  life  history 
and  insecticidal  control  of  the  bean  beetle.  Control  efforts  have 
proven  very  ineffective  with  all  materials  tested  thus  far.  Arsenicals 
act  primarily  as  repellents  and  exert  some  benefit  in  this  way,  but  may 
not  prove  effective  in  saving  a  crop  from  practically  complete  destruc- 
tion. It  now  appears  that  quite  new  materials  and  probably  some  new 
machinery  and  new  methods  for  their  application  may  be  needed  to 
solve  this  problem  of  control. 

Among  the  food  plants,  the  common  bush  snap  beans  appear  to  be 
most  severely  injured,  and  the  loss  is  Ukely  to  be  complete  henceforth 
except  for  a  partial  yield  from  the  earliest  planted  beans.  This  is 
almost  equally  true  as  regards  pole  beans  and  shell  beans.     Lima  beans 

*  For  several  reasons  it  seems  that  the  common  name  Mexican  bean  beetle  should 
be  used  instead  of  bean  ladybird. 
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develop  later  and  in  newly  infested  territory  especially  have  usually 
made  a  partial  crop,  but  certainly  less  than  a  half  crop.  The  new  food- 
plant,  cow  peas,  has  been  so  heavily  attacked  in  some  fields  as  to  reduce 
the  yield  of  hay  at  least  30  per  cent  by  weight,  and  the  feeding  value 
would  be  decreased  even  more  than  that.  In  some  cases  Calfomia 
black-eyed  peas  have  been  completely  destroyed.  Soy  beans  have 
also  suffered  heavily  in  some  fields,  but  the  infestation  has  not  been  as 
general  on  soy  beans  as  on  the  other  food  plants.  While  Kudsu  has 
not  been  attacked  noticeably  in  the  field,  complete  development  of  the 
insect  has  been  obtained  under  confinement  upon  that  plant.  For- 
tunately no  wild  food  plants  have  yet  been  found,  and  no  field  attack 
upon  velvet  beans,  although  slight  feeding  has  occurred  in  confinement. 

The  life  history  in  the  East  appears  to  be  quite  different  from  that 
recorded  in  the  West  where  the  insect  has  occurred  at  high  altitudes 
and  under  semi-arid  conditions.  Here  the  growing  season  is  much 
longer  than  there  and  the  breeding  of  the  insect  apparently  begins  much 
earlier  in  the  season  and  continues  much  later.  In  Alabama  breeding 
is  certainly  continuous  until  killing  frosts  occur.  Freshly  laid  eggs 
have  been  found  well  into  November,  but  development  is,  of  course, 
retarded  and  reproduction  less  abundant  than  earlier  in  the  season. 
While  only  two  generations  occur  in  the  West,  it  seems  certain  that 
three  or  four  occur  in  Alabama,  and  the  capacity  for  damage  will  be  cor- 
respondingly increased. 

The  proportion  of  hibernating  adults  surviving  the  winter  under 
Alabama  conditions  is  under  investigation  with  some  8,000  beetles  in 
the  various  tests.  The  hardiness  of  the  species  is  indicated  by  the 
fact  that  submergence  under  water  for  twenty-four  hours  did  not  kill 
any  of  them,  although  forty-eight  hours  was  fatal  to  all,  and  also  by 
the  fact  that  exposure  to  HCN  fumigation  at  standard  strength  and 
time  for  the  treatment  of  nursery  stock  did  not  kill  more  than  one- 
fourth  of  the  adults  tested. 

The  Alabama  State  Board  of  Horticulture  has  established  a  quaran- 
tine covering  the  known  infested  area  and  also  an  adjoining  safety 
lone  approximately  twenty-five  miles  in  width,  and  prohibits  the  move- 
ment from  this  area  of  the  following  materials  or  articles  when  produced 
within  the  quarantined  area: 

1.  All  possible  foo<i  plants  or  other  fresh  materials  most  likely  to 
aid  in  disseminating  the  pest.  This  lint  includes  all  fresh  beans  and 
cow  peas  of  any  kind  and  soy  beans,  but  not  Elnglish  peas,  velvet  beans, 
or  thoroughly  dried  and  cleaned  beans  or  peas  of  any  kind. 

2.  From  April  1  to  NovemlnT  30  each  year,  all  forms  of  ••greens," 
or  fresh  wlible  plant  leaves,  suA  as  those  of  mustard,  spinach,  chanl, 
turnips,  beets,  collards,  cabbage,  iHtucc.  etc.;  green  ctjrn  (** roasting 
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ears  ") ;  and  between  October  1  and  May  31  each  year,  all  matured  com 
in  the  shuck  unless  in  carload  lots  and  fumigated  as  may  be  required 
by  the  Board.  There  are  no  restrictions,  however,  on  root  crops 
from  which  the  tops  have  been  removed  completely,  or  upon  peanuts, 
tomatoes,  canteloupes,  watermelons,  berries,  grapes,  nuts  or  tree 
fruits. 

3.  Hays  and  similar  forage  crops,  including  corn  stover. 

4.  Nursery  stock,  except  when  such  stock  and  packing  materials 
have  been  so  treated  as  to  destroy  the  Mexican  bean  beetle  in  all  stages 
or  in  hibernation. 

Similar  quarantine  regulations  will  probably  be  adopted  by  the 
Federal  Horticultural  Board  and  by  such  states  as  may  establish  quar- 
antines. Uniformity  in  the  matter  of  requirements  is  highly  desirable, 
and  the  Alabama  quarantine  embodies  all  of  the  restrictions  which 
have  been  agreed  upon  in  the  several  conferences  held  by  the  cotton 
states  entomologists  and  agents  of  the  Bureau  of  Entomology  and  the 
Federal  Horticultural  Board.  The  quarantined  area  is  already  an 
interstate  matter,  as  the  safety  zone  extends  for  about  twenty-five 
miles  into  the  northwestern  corner  of  Georgia. 

Of  course  quarantines  can  only  retard  the  spread  of  the  bean  beetle 
by  commercial  agencies.  The  annual  dissemination  by  flight  is  certain 
to  continue,  as  has  that  of  the  Mexican  cotton  boll  weevil.  But  the 
area  to  be  invaded  by  the  bean  beetle  will  very  certainly  exceed  by  far 
that  aflfected  by  the  boll  weevil.  It  will  be  more  like  that  now  infested 
by  the  Colorado  potato  beetle.  There  appears  to  be  no  natural  barrier, 
geographical  or  climatic,  to  prevent  its  steady  spread  even  to  the 
northern  and  eastern  limits  of  the  United  States,  and  possibly  to  any 
section  where  beans  are  grown  abundantly.  The  navy  bean  crop  of 
the  country  seems  likely  to  suffer  very  seriously. 

The  prospect  for  the  future  is  not  bright.  The  state  knd  federal 
funds  available  appear  to  be  entirely  inadequate  for  such  prompt  and 
complete  study  of  this  pest  as  its  importance  demands.  Control  by 
parasites  and  natural  enemies  is  not  at  all  probable,  as  the  bean  beetles 
are  repellent  to  birds  and  seem  to  have  very  few  enemies  even  in  their 
western  habitat  where  they  have  occurred  for  forty,  or  more,  years. 
Possibly  some  natural  enemies  might  be  found  in  Mexico  where  the 
species  seems  to  have  originated,  and  a  diligent  search  for  them  should 
be  made  in  that  country  as  soon  as  possible.  Those  who  have  studied 
the  situation  most  closely  seem  agreed  that  the  entire  agricultural 
system  of  the  United  States,  in  food  and  forage  products  and  in  the 
renewal  of  soil  fertility,  has  never  been  so  seriously  menaced  by 
any  native,  or  introduced,  insect  pest,  ^s  it  is  now  by  the  spread  of  the 
Mexican  bean  beetle. 
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A  STUDT  OF  THB  BFFBCT  OF  COTTON  WOltM  ON  BOLL 
DBVELOPUBNT  AND  COTTON  YIELD 

By  F.  L.  Thomas,  Atnttant  Bniomologiai,  Alabama  Bxperimeni  Station 

During  the  summer  and  fall  of  1919  the  writer  was  engaged  in  carry- 
ing on  cotton  dusting  experiments  at  PrattviUe,  Ala.,  on  the  plantation 
of  the  McQueen  Smith  Farming  Co. 

While  examining  cotton  on  selected  plots  during  the  first  week  of 
August  several  small  caterpillars  of  the  cotton  worm  moth  were  found. 
In  four  or  five  days  the  worms  were  very  abundant  and  apparently  in 
all  stages  of  growth  on  cotton  which  had  not  been  poisoned.  By  the 
11th  of  August  the  worms  had  begun  to  pupate. 

The  cotton  on  this  plantation  had  received  a  heavy  application  of 
ammonia  fertiliser  and  the  unusually  wet  year  caused  the  cotton  to 
take  on  a  rank,  heavy  growth  usually  characterised  as  ''mostly  weed" 
or  '*gone  to  weed." 

The  first  generation  of  worms  that  was  noticed  in  this  locality  fin- 
ished their  work  about  August  18.  The  cotton  plants  were  ragged 
from  the  work  of  the  worms,  but  the  general  opinion  of  tenants  and 
owners  was  that  more  good  had  been  done  than  harm.  The  "  ragging  " 
allowed  more  light  to  get  in  and  would  prevent  many  of  the  bolls  from 
rotting,  they  said. 

On  the  7th,  8th,  and  9th  of  September  the  second  generation  com- 
pletely stripped  the  cotton  in  fields  where  the  worms  appeared.  In 
this  connection  it  is  interesting  to  note  that  the  moths,  adults  of  the 
first  generation,  were  attracted  to  the  richest  uninjured  cotton  for 
laying  eggs  of  the  second  generation.  In  many  fields  already  ragged 
practically  no  further  injury  occurred.  The  cotton  on  which  calcium 
arsenate  had  been  applied  for  control  of  the  boU  weevil,  retained  its 
foliage.  A  third  generation  was  expected,  but  did  not  develop,  al- 
though the  eggs  were  laid.  Control  was  due  to  the  natural  parasites 
which  became  very  abundant. 

With  entire  fields  looking  brown,  the  first  impression  was  that  the 
damage  ha<i  been  great.  After  examination,  expression  was  frequently 
given  by  the  above-mentioned  parties  and  others,  that  the  damage  was 
more  apparent  than  real  and  that  it  didn*t  hurt  them. 

The  opportunity  was  at  hand  to  get  some  reliable  information  on 
this  point  under  conditions  existing  at  this  time  and  place. 

One  hundred  and  twenty-three  stalks,  newly  stripped  by  cotton 
worms,  were  selected  and  tagged  and  found  to  possess  1.255  unopened 
bolls  of  all  sites.  For  comparison,  two  rows  in  a  plot  of  treated  cotton 
with  foliage  uninjured  and  in  the  same  field  were  selected;  these  rows 
containe<i  250  stalks.     All  open  bolls  on  plants  and  rows  selected  were 
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picked  at  the  beghming  of  the  test,  September  11.  None  but  perfectly 
formed  bolls  were  mcluded  in  the  weighings,  thereafter.  When  af- 
fected by  weevils  the  boll  was  discarded.  Seven  pickings  were  made 
covering  a  period  of  one  month.  At  the  end  of  that  time  there  were 
still  133  green,  unopened  bolls  on  the  stripped  plants  and  with  very 
few  exceptions  all  the  plants  in  the  devastated  area  were  putting  out 
new  leaves  from^top  to  bottom.  On  October  15  other  duties  interfered 
and  opportunity  to  examine  these  plots  again  did  not  occur  until  De- 
cember 5.  Many  unopened  and  half-open  bolls  were  found  on  plants 
that  held  their  foliage  until  frost  came  and  stopped  development. 

At  the  beginning  of  the  test  100  wide  open  fully  matured  bolls  from 
plants  that  did  not  lose  their  foliage  weighed  21  ounces,  and  the  same 
number  of  similar  bolls  from  plants  that  had  lost  their  foliage  weighed 
19  ounces.  It  was  not  expected  at  this  early  date,  two  days  after 
stripping,  that  any  difference  in  weight  could  be  attributed  to  cotton 
worm  work.    It  would  seem  to  be  a  natural  variation. 

The  following  record  of  pickings  and  weights  is  interesting: 


9/9  FouAOB  Uninjubbd.  250  Plants 

Stsxfpbd 

or  FouAOB,  123  Plamtb 

No.  of  Bolls 

Weicht 

Boll 

Small 

No.  of  BoUs 

Weight 

BoU 

Small 

Date 

Picked 

Os. 

Weevil 

Dried  Up 

Picked 

Os. 

Weevil 

Dried  Up 

9/13 

63 

12.5 

Discarded 

92 

17.5 

Diseaided 

9/16 

50 

8.0 

bolls 

203 

36.5 

boUs 

9/19 

42 

8.0 

71 

12.6 

9/23 

80 

14.0 

161 

27.5 

40 

10/1 

87 

12.0 

40 

37 

10/2 

76 

12.0 

6 

25 

119 

18.0 

52 

46 

10/14 

108 

16.5 

48 

156 

22.0 

419 

71.0 

6 

73 

889 

146.0 

132 

83 

Average  weight  of  100  bolls  from  the  stripped  plot  16.42  ounces. 

Average  weight  of  100  bolls  from  plot  with  the  foliage  uninjured 
16.94  ounces. 

All  but  16  bolls  out  of  1,255  can  be  accounted  for  on  the  123  plants 
in  the  stripped  plot.*  No  record  was  made  of  the  entire  number  of 
bolls  on  the  250  plants  in  the  plot  with  uninjured  foUage.  On  both 
plots  the  opening  bolls  were  of  all  sizes. 

No  significance  is  attached  to  a  comparison  of  the  number  of  bolls 
damaged  by  the  boll  weevil  on  the  two  plots.  Accurate  record  was 
not  kept  in  the  plot  with  foliage  uninjured.  The  weevil-injured  bolls 
were  left  on  the  plants  for  the  tenant  to  pick. 

The  dried-up  bolls  were  all  small  and  found  on  both  plots,  but  were 
more  readily  seen  on  the  stripped  plants  than  on  those  with  leaves. 

*  Two  bolls  were  injured  by  cotton  worms  and  discarded. 
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SUMICABT  AND  CONCLUSION 

The  loss  of  foliage  from  ravages  by  cotton  worms  does  not  kill  the 
cotton  plants. 

Stripping  by  cotton  worms  results  in  the  much  earlier  maturity  of 
unopened  bolls. 

There  is  practically  no  loss  in  weight  of  bolls  maturing  on  plants 
without  foliage. 

With  a  killing  frost  occmring  normally  at  an  average  date  of  Novem- 
ber 10  for  this  locality,  after  which  development  ceases,  the  foUowing 
conclusion  is  drawn: 

Under  boll  weevil  conditions  and  years  of  abundant  moisture,  strip- 
ping of  rank  growing  cotton  two  months  before  a  killing  frost  is  bene- 
ficial rather  than  injurious. 

This  conclusion  is  contrary  to  the  general  opinion  regarding  cotton 
worm  injury  and  the  foUowing  question  is  therefore  raised,  What 
relation  does  the  date  of  stripping  bear  to  the  amount  of  injury 
produced? 


Scientific  Notes 

Predacious  Orothoppert.  We  hare  had  opportunity  this  summer  to  obeerre 
the  highly  predaoeous  feeding  habits  of  one  of  the  cricket-like  grasBhoppers,  Vdeop' 
tyUa  nigra  Scudder  (determined  by  Professor  CaudeU).  They  were  rather  abundant 
at  lights  during  the  summer  and  were  observed  many  times  to  be  feeding  on  Lachno- 
sterna  adults.  The  beetles  were  either  overpowered  or  directed  into  a  comer  and 
partly  devoured.  They  generally  gnawed  off  the  legB  of  the  beetles,  leaving  only 
stubs  beyond  the  coxie.  In  captivity  they  were  fed  May  beetles  and  grasshoppers, 
upon  which  they  readily  fed.  Sometimes  a  long  and  hard  battle  was  necessary  to 
<ivrroome  the  Urger  grasshoppers.  The  writer  knows  of  no  reference  to  this  species 
in  hterature  as  a  predator  of  May  beetles.  K.  C.  Smith. 

A  BkMHom  Dsstroying  BmIU  on  ths  Ifango  and  Avocado.  During  the  past 
spring  avocado  and  manfp>  groves  in  certain  sections  of  suuthem  Florida  luive  lieen 
visited  during  the  blossoming  period  by  swarms  of  a  small  Scaraliaeid  beetle,  .4  nomah 
undulaia  Mrls.  The  l)eetle  is  nocturnal,  carrying  on  its  devastation  at  night,  attack- 
ing the  l>looni  spikes,  cutting  them  off  in  many  irmtancrs  as  with  a  knife.  During 
the  day  the  beetles  seek  shelter  a  short  distance*  lirneath  the  soil.  Several  gnivcs 
noticed  particularly  were  visiU^d  by  swarms  of  this  s|)rrics  and  licfon*  any  renMsiuil 
and  preventive  measures  could  be  carried  out,  considerable  danuMcc  wafi  accom- 
plished by  this  pest.    The  habits  of  the  larval  stage  are  not  known. 

(i.   F.    MoiMrrrt:. 

A  Diptaroos  Partsita  ol  tha  Panaip  Wabworm  i[)eitrftsttn*i  hrrttciatnn  Ijnn  K 
On  July  12,  1U20,  there  were  received,  for  i<lentificatu>n.  Urvsr  <»f  the  |iar!*ni|)  wrl>- 
worm  m  wiM  (larsnip  fn)m  K.  H.  Femow  at  IVasant  Valley,  near  HAmm«md«{«»rt. 
N.  Y.  Two  of  the  cati»rptllani  had  pupated  and  thesie  pupa*  wi*rr*  plarr<i  m  a  vt.il  for 
the  purpose  of  rearing  the  moths.  On  July  18  a  Tachimd  fly  cmt^rgrd  fn»m  4»nc  <>f 
the  pupv  and  was  identified  as  Dichaekm^iin  Ime^pCrrs  Johnson  alter  having  been 
compared  with  material  from  Maine  in  tha  Cornell  rnivetwty  eotteetioo  determined 
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by  Johnson.  A  couple  of  dozen  additional  pups  of  the  parsnip  web  worm  were  later 
received  from  Mr.  Femow,  but  no  more  parasites  were  obtained.  The  fly  has  ap- 
parently not  before  been  recorded  from  this  host  and,  so  far  as  known,  no  other 
dipterous  parasites  have  been  reared  from  the  parsnip  webworm. 

Dichaetoneura  leucoptera  was  described  as  a  new  genus  and  specif  by  C.  W.  John- 
son (Psyche  14:  9,  1907),  who  received  it  from  Winchendon,  Mass.,  and  WaterviUe, 
Me.,  where  it  was  bred  from  the  pups  of  Archips  cerasivorana  Fitch.  Patch  (Me. 
Agr.  Exp.  Sta.  Bui.  149: 265, 1907)  bred  this  fly  from  A,  cerasivorana  in  large  numbers 
from  various  localities  in  Maine  and  also  froiA  A,  fervidana.  Herrick  (Cornell  Agr. 
Exp.  Sta.  Bui.  311:  291,  1912)  has  also  reared  D.  leucoptera  from  A.  cerasworana,  in 
New  York. 

Dr.  Bezzi,  who  has  compared  specimens  of  this  species  with  type  material  of  the 
European  Phytomyptera  nidiventris  Rondani,  declares  the  two  to  be  distinct. 

M.  D.  Leonard, 
Ithaca,  N.  Y. 

Indiana  Insects.  It  is  the  plan  of  the  Department  of  Entomology  of  Purdue 
University  and  the  Agricultural  Experiment  Station  to  build  up  a  collection  of  insects 
which  will  satisfactorily  represent  the  insects  found  in  the  Central  West,  east  of  the 
Mississippi,  and  particularly  those  of  Indiana.  Records,  publications  dealing  with 
Indiana  insects,  and  specimens  themselves  are  solicited. 

Careful  records  of  occurrence  and  economic  importance  will  be  kept  with  a  view  to 
publishing  the  '' Insects  of  Indiana"  at  a  futiure  date.  Records  should,  therefore, 
include  name,  authority  for  determination,  exact  locality,  date  of  captiure,  stage,  host 
if  known,  collector  and  other  pertinent  data. 

Your  codperation  is  earnestly  solicited.  John  J.  Davis, 

Agricultural  Experiment  Statianf  Lafayette,  Indiana. 

A  New  Apple  Pest  in  Pennsylvania.  A  new  pest,  Eulia  veliUinana  Walk,  has 
become  serious  in  southern  Pennsylvania.  The  species  is  well  known  as  a  general 
feeder  and  has  been  recorded  from  Maple  and  Balsam.  Heretofore  it  has  not  been 
recorded  from  apple.  It  was  first  noticed  on  apple  in  the  spring  of  1918,  and  has 
since  been  increasing  in  numbers  and  importance.  This  spring  it  was  exceedingly 
numerous  and  attracted  the  attention  of  many  who  previously  overlooked  it. 

An  abundance  of  larv«  have  been  reared  and  the  adults  kindly  determined  by  Mr. 
August  Busck.  In  need  of  a  common  name  the  writer  has  been  calling  it  the  two- 
banded  leaf  roller.  This  distinguishes  it  from  the  four-banded  leaf  roller,  Eulia 
quadrifasdana  Fernald,  which  is  a  pest  in  New  York  State. 

The  species  passes  the  winter  as  adults  which  issue  about  the  middle  of  May  and 
lay  their  eggs  in  masses  on  the  larger  limbs  and  trunks  of  the  apple.  The  larv» 
are  yellowish-green  and  three-quarters  of  an  inch  long  when  full  grown.  THey 
transform  the  latter  part  of  June  and  the  adults  issue,  laying  their  eggs  in  masses  of 
twenty  to  forty  on  the  leaves.  The  eggs  are  yellowish-brown  in  color  and  very  much 
flattened,  resembling  the  eggs  of  other  leaf  rollers.  There  is  no  doubt  that  there  are 
several  generations  during  the  summer. 

Considerable  injury  has  been  noticed  on  drop  fruit  caused  by  this  species.  The 
cavities  are  usually  shallow  although  frequently  they  are  deep  and  resemble  those  of 
the  green  fruit  worm  but  smaller.  During  the  sunmier  they  continue  their  depreda- 
tions. In  the  late  fall  the  species  has  been  observed  feeding  on  the  fruit  and  making 
large  shallow  cavities.  It  is  not  uncommon  to  find  the  larvse  feeding  at  the  time  the 
fruit  are  picked.  S.  W.  Frost. 

State  College  Research  Laboratories, 
mdtsville,  Pa. 


December,  '20]  sciENTinc  notes  403 

Aa  latect  Supposed  to  Breed  in  Com*  During  the  pset  few  months  much 
intereet  hee  been  shown  in  the  Europeen  com  borer,  Pyroutto  nubiUUiM.  Native 
insects  affecting  com  are  also  of  interest.  In  view  of  this  fact  the  writer  wishes  to  call 
attention  to  an  insect,  which  for  years  has  been  suppoeed  to  breed  in  com.  It  is 
quite  possible,  as  the  writer  will  attempt  to  prove,  that  the  describer  of  the  insect  was 
in  error  as  to  its  host  plant  or  he  would  not  have  given  it  the  name  of  Achatode9  tea. 

In  the  latter  half  of  May  the  writer  collected  several  lepidopterous  larw  from  the 
stems  of  elder.  These  larw  resembled  the  true  comstaUc  borer,  Dia/raea  MeaeoUeia, 
so  much,  that  the  specimens  were  forwarded  to  Mr.  August  Busck  for  determination. 
Mr.  Busck  determined  them  as  Achatodet  ms  stating  that  their  host  plants  were 
strawberry  and  com. 

Later  the  writer  asked  Dr.  F.  H.  Chittenden  if  he  knew  anything  about  the  host 
plants  of  this  insect.  Dr.  Chittenden  wrote  the  writer  a  rather  detailed  account, 
which  is  given  here  verbatim:  ''Being  interested  in  stalk  borers  that  affect  truck 
crops,  I  am  able  to  give  you  valuable  information  in  regard  to  AehaiodM  seer  Harris. 

"This  is  one  of  the  cases  in  which  Dr.  Harris  was  wrong.  This  species  which  was 
described  in  Harris'  Treatise  feeds  exclusively,  so  far  as  records  go,  in  the  stems  of 
elder  {Sambueu$  sp.)  and  any  other  records  of  ita  injuring  com  and  strawberry  are, 
in  my  opinion,  incorrect.  The  true  com  and  strawberry  culprit  is  Papaipema  niuia 
or  nebrU;  in  other  words,  the  species  mentioned  by  Harris  in  *  Insects  Injurious  to 
VegeUtion,'  Flint  Edition,  1882,  pp.  438-440,  refers  to  both  species.  The  moth 
figured  on  Plate  7,  figure  0,  is  Aehaiodet  ua  and  the  larva  figured  on  page  440  is 
Papaipema  nebru. " 

Larve  of  this  species  were  fairiy  common  in  the  stems  of  elder  at  TuUulah,  La., 
during  the  kst  of  May  and  the  first  of  June. 

MAaioif  R.  8inTB« 

A  Note  OQ  liignitioii  of  Larvae  d  the  Hoose-Fly.  Along  a  stretch  of  scune  150 
feet  of  road  in  Wellington,  Kansas,  there  is  found  a  strip  of  grass  about  two  feet  wide 
along  one  side  of  which  a  cement  sidewalk  runs  and  along  the  other  a  cement  curb 
raised  perhaps  eight  inches  above  the  macadamised  road  with  which  it  is  connected. 
The  whole  is  gently  sloping  to  the  west. 

About  the  15th  of  May,  1017,  this  grass  area  as  well  as  a  plot  of  some  two  acres 
adjoining  the  sidewalk  wts  covered  with  a  thick  layer  of  bara>*ard  manure  which 
had  probably  been  stacked  for  some  time. 

A  few  days  later,  about  6.00  o'clock  in  the  morning,  in  passing  by  this  stretch  of 
road,  large  numbers  of  the  larvae  of  the  houne-fly,  Muaea  domesiiea,  were  obeerved 
on  the  sidewalk  and  in  the  gutter  adjoining  the  manured  strip.  They  were  only 
fairly  numerous  on  the  sidewalk,  l>ut  in  the  gutter  they  lay  in  a  white  band  ezteoding 
the  whole  length  of  the  manured  space,  perhaps  eight  inches  wide  and  towards  the 
curb  several  larvae  deep. 

This  whole  seething  mass  was  working  down  the  street  towards  the  west  and  were 
found  to  be  entering  a  sewage  manhole  which  adjoined  the  west  end  of  the  manured 


By  noon  this  date,  practically  all  the  larvae  had  disappeared. 
Considering  that  the  majority  of  the  larvae  had  entered  the  manhole,  thry  had 
migrated  from  one  to  150  feet.    And  they  had  preferred  migrating  this  distance  in 
search  of  soil  in  which  to  pupate  rather  than  enter  the  soil  lieneath  the  manurv. 

GcoWiK  W.  Baebcs, 
Sc%ent\/U  AssisfOMl,  Burmu  c/ ITiOpma/oyy,  U,  S,  Department  e/  AgheuUyn* 
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Entomologists,  an  organization  of  566  members,  ea6h  with  equal  or 
nearly  equal  rights  to  the  privileges  and  benefits  of  the  organization. 
The  volume,  for  this  year  is  practically  filled  with  the  Proceedings  of 
the  Annual  Meeting  and  those  of  the  Pacific  Slope  Branch  and,  as  a 
consequence,  there  has  been  no  space  for  the  independently  submitted 
papers.  It  is  fitting  that  the  Proceedings  should  be  given  precedence 
according  to  custom,  because  the  doings  of  the  annual  gatherings  are 
of  general  interest  to  the  entire  membership.  It  is  highly  desirable 
that  the  man  unable  to  attend  or  the  one  with  an  important  message 
should  have  an  opportunity  to  present  his  case.  *  The  Journal  should 
cover  a  wider  field  than  the  publishing  of  the  Proceedings  and  it  is 
highly  desirable  that  its  pages  be  open  to  all  qualified  contributors. 
The  high  cost  of  printing  and  the  limited  funds  available  make  it  im- 
possible to  issue  a  larger  volume  and,  while  such  conditions  exist,  it  is 
suggested  that  those  attending  the  meetings  keep  the  matter  in  mind 
and  by  means  of  carefully  prepared  papers,  abstracted  if  necessary, 
keep  down  the  length  of  the  articles  and  thus  reduce  the  size  of  the 
Proceedings.  The  formal  papers  in  the  volumes  for  1917-1919  inclu- 
sive have  an  average  length  of  about  six  pages,  2,400  words.  It  may 
be  necessary  to  keep  papers  pretty  closely  within  these  limits;  that 
is,  make  the  average  of  the  past  few  years  the  approximate  maximum 
of  the  present  and  thus  give  a  more  equal  opportunity  to  our  entire 
membership.  The  value  of  a  paper  should  not  be  gauged  by  its  length ; 
it  is  the  message  that  counts.  There  is  no  better  time  than  the  present 
to  excel  in  the  selection  of  the  pertinent  and  thus  assist  in  making  room 
the  other  man. 
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Reviews 

lasect  Artiiaiii  and  Their  Work.  By  Edward  Step.  Pases  1  to  318.  64  iUustra- 
UoDi.  Dodd,  Mead  and  Company,  1920. 
We  have  in  this  little  volume  an  interesting  series  of  sympathetic  discussions  of  the 
activities  of  various  insects,  their  nature  being  indicated  by  such  titles  as  spinners  and 
weavers,  miners,  masons,  carpenters  and  wood-workers,  upholsterers,  wax-workers, 
paper  makers,  tailors,  ete.  The  author,  following  the  lead  of  Fabre,  has  brought 
into  a  volume  records  of  the  habits  of  a  number  of  the  more  interesting  typical  species, 
mostly  European,  some  American  and  others  from  different  parts  of  the  world.  Those 
with  a  liking  for  natural  history  and  the  adaptation  of  life  to  varying  conditions,  will 
find  much  that  is  suggestive  and  stimulating.  We  have  in  this  volume,  non-techni- 
cal arrountu,  attractive  to  the  amateur  and  by  no  means  uninteresting  to  those  who 
have  penetrated  deeper  into  the  mysteries  of  nature. 


Current  Notes 

Conducted  by  the  Associate  Editor 

Mr.  William  BeutenmuUer  has  changed  his  address  to  Box  268,  Highwood,  Bergen 
County,  N.  J. 

The  annual  meeting  of  the  New  York  State  beekeepers  took  place  at  Syracuse, 
December  1-3. 

Mr.  F.  G.  Graham  has  been  appointed  temporary  superintendent  of  fumigation  at 
Wtpdsor,  Ontario. 

Dr.  C  C.  Miller,  a  prominent  authority  on  apiculture,  died  at  his  home,  Marengo, 
111.,  S(*ptember  4,  1920. 

Mr.  Harlan  P.  Worthlcy  has  been  appointed  investigator  in  ent4>molog>'  at  the 
Maiwarhuiirtts  Agricultural  College. 

Mr.  .\.  C.  Mason,  Bureau  of  Entomology,  has  beet>  asuigned  to  work  on  bioltigical 
studies  of  runt  mites  at  Orlando,  (la. 

Mr.  Arthur  D.  Bonlen.  Bureau  of  Entomokig^'.  m  now  in  rhnrgi*  of  the  UilH>nitory 
at  AlhAmbra,  Calif.,  vice  R.  S.  Wtigliuii.  rewigniHi. 

Till*  Kifirrtmrnt  Sintton  Hectmi  iinn(>iitu*«i«  th«*  n^j^iKiintioii  nf  V.  U.  IlnU'r.  it*  n*- 
search  (iM«L*itaiit  m  entotiif>I<»g\'  at  the  Miniienota  Station. 

Aminling  to  Scirnce,  I*n>feiiM>r  Harold  K.  Hai(»ii  lia?*  n*>iiKTit*tl  im  pnifeytimr  of 
io6log>'  '^^^^  entomology-,  at  the  Ttah  .Vgrirultural  ColK^*. 

The  North- Weiit4»m  Ik-ekeeiieni'  .\i»M>riation  h»*ld  itj*  aiintiAl  iiicettng  nt  the  (in-.it 
Northern  Hotel,  C^hirago,  un  Moiulay  and  TtN^Mlay.  l)«tn*iiilMT  (i  ami  7. 

IYr»fewor  W.  W.  Henderson,  formeriy  entom«»loici'*t  at  the  I  tab  Station  ami  C\»ll««it<\ 
has  U>en  ap|iointe<i  pnvtdcnt  of  Bngham  Yuuhk  C*4»llegi*.  l^itgan.  Ttah. 

The  degree  of  doctor  of  lawn  Iuia  l^een  i*<»nfiTn^l  l»y  Hmwn  !'ni\vr*ity  u|«»n  Pn*- 
femor  Wnwrn  Kellogg  of  Stanford  I'mvepiity,  ni»w  •wvn'tnry  of  thr  N.itional  Ite»N-4r«  K 
Council. 

Kntomi»lt>gHtrf  liave  junt  leame«l  of  Xhi*  death  of  Mr.  Willt.im  H.  PAtton.  <if  Hart- 
ford, (  onn.  Mr.  Patton  died  a  year  (^morr  ago.  F<^  many  \varv  he  had  \v%*u  m 
the  Retreat  for  the  Insane  at  Hartford,  and  formeriy  published  a  number  of  articlet 
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in  the  entomological  journals,  mostly  dealing  with  the  Hymenoptera,  in  which  he 
described  several  new  species. 

Mr.  Mitchell  Carroll,  assistant  in  entomology,  New  Jersey  Agricultural  flxperiment 
Station,  has  resigned  to  accept  a  professorship  at  a  college  in  Pennsylvania. 

According  to  Science^  Professor  William  J.  Crozier  of  the  University  of  Chicago 
has  been  appointed  professor  of  zoology  and  public  health  at  Rutgers  College,  New 
Brunswick,  N.  J. 

Mr.  Herbert  J.  Pack  has  been  appointed  instructor  in  zodlogy  and  assistant  ento- 
mologist at  the  Utah  College  and  Station,  vice  Charles  J.  Sorenson,  resigned  to  engage 
in  commercial  work. 

Mr.  George  S.  Demuth,  for  several  years  connected  with  the  Bureau  of  Entomology, 
Division  of  Apiculture,  will  soon  relinquish  government  work  to  become  editor-in- 
charge  of  Gleanings  in  Bee  Culture, 

According  to  Experiment  Station  Record,  Professor  C.  E.  Sanborn,  entomologist  of 
the  Oklahoma  College  and  Station,  is  to  spend  the  coming  year  in  California  on  special 
entomological  investigations. 

Mr.  George  B.  Pearson,  a  graduate  of  the  Mississippi  Agricultural  and  Mechanical 
College,  has  been  appointed  field  assistant  in  the  Bureau  of  Entomology  with  head- 
quarters at  West  Lafayette,  Ind. 

Mr.  Arthur  Gibson,  dominion  entomologist,  Ottawa,  Canada,  spent  a  few  days  at 
Boston  and  vicinity  in  September,  visiting  the  various  laboratories  maintained  by 
the  United  States  Bureau  of  Entomology. 

Professor  W.  C.  O'Kane  has  been  elected  president  of  the  Faculty  Science  Clu6  of 
the  New  Hampshire  College.  Professor  O'Kane  recently  met  with  an  accident  in 
which  he  lost  the  end  of  one  of  his  fingers. 

According  to  Science,  Professor  T.  D.  A.  Cockerell,  of  the  University  of  Colorado, 
has  been  elected  an  honorary  fellow  of  the  American  Museum  of  Natural  History,  in 
recognition  of  his  distinguished  services  to  science. 

The  fortieth  annual  convention  of  the  Ontario  Beekeepers'  Association  was  held 
at  the  Agricultural  College,  Guelph,  December  1-3.  At  this  time  will  be  formally 
opened  the  new  apicultural  building,  which  has  been  pronounced  the  finest  one  in 
North  America. 

Dr.  Joseph  L.  Hancock,  of  Chicago,  an  authority  on  the  grouse  locusts  (Tettiginje) 
on  account  of  increased  medical  responsibiUties  has  given  up  his  studies  in  the  Orthop- 
tera  and  his  collection  has  been  added  to  the  Hebard  collection  at  the  Academy  of 
Natural  Sciences,  Philadelphia. 

Dr.  T.  J.  Headlee  spent  two  days  in  Connecticut,  October  20  and  21,  examining 
the  equipment  and  methods  of  gipsy  moth  work.  He  gave  a  brief  address  before 
the  Windham  County  Medical  Association  at  Danielson,  Conn.,  October  21,  and  also 
addressed  the  Connecticut  Pubhc  Health  Association  at  Hartford,  Conn.,  November 
11,  both  on  the  subject  of  mosquito  elimination. 

A  hearing  on  extending  the  territory  covered  by  the  Japanese  beetle  quarantine 
was  held  before  the  Federal  Horticultural  Board  in  Washington,  September  10, 
followed  by  a  conference  of  entomologists  concerning  the  recently  discovered  gipsy 
moth  infestations  in  New  Jersey  and  New  York.  According  to  the  Florists'  Exchange, 
the  following  entomologists  were  present:  E.  N.  Corey,  Maryland;  L.  A.  Steams, 
Virginia;  E.  C.  Cotton,  Ohio;  C.  R.  Crosby,  George  G.  Atwood,  New  York;  T.  J. 
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HeMike,  John  J.  Davk,  C.  H.  Hadley,  H.  B.  Weias,  C.  W.  StockweU,  New  Jersey; 
Dr.  L.  O.  Howard,  A.  L.  QuainUnce,  A.  F.  Burgees,  C.  L.  Marlatt,  W.  R.  Walton,  E. 
R.  SaMoer,  E.  U.  Siegler,  W.  B.  Wood,  C.  A.  Weigdl  and  H.  W.  Lamp,  Bureau  of 
Entomology,  Washington,  D.  C;  E.  D.  Ball,  assistant  secretary  of  agriculture. 

Larw  of  the  satin  moth  SiUpnoiia  $alieU  Linn,  were  found  in  August,  feeding  upon 
poplars  in  New  Westminster,  B.  C.  This  insect  is  a  European  species  first  reported 
on  this  continent  from  Medford,  Mass.,  by  Mr.  A.  F.  Burgess,  during  the  past  sum- 
mer.   (See  page  370  of  this  Journal.) 

Mr.  Arthur  Gibson,  who  for  many  years  has  been  assistant  entomologist  in  the 
Kntonoological  Branch,  Canadian  Department  of  Agriculture,  has  been  appointed 
dominion  entomologist  and  head  of  the  Entomological  Branch  to  succeed  the  late 
Dr.  C.  Gordon  Hewitt,  who  died  in  February,  1920. 

Mr.  W.  E.  Hinds,  entomologist,  Alabama  Polytechnic  Institute,  lost  his  entire 
entonoological  library  in  the  fire  which  destroyed  the  Agricultural  Building  October 
17.  He  would  appreciate  the  cooperation  of  fellow  entomologists  in  replacing  such 
bulletins  and  reports  as  may  still  be  available  for  distribution. 

According  to  the  Bxperimeni  SUUian  Reeordt  a  state  appropriation  of  $5,000  has  been 
made  by  the  New  York  Legislature,  at  the  request  of  fruit  growers,  for  a  special  in- 
vestigation by  the  State  Station  of  the  merits  of  the  new  dusting  methods  for  the 
control  of  insect  pests  and  fungous  diseases  as  compared  with  ffpra3ring. 

According  to  FloriM  Bxdiange,  Dr.  E.  D.  Ball,  assistant  secretary  of  agriculture, 
and  C.  L.  Marlatt,  W.  R.  Walton,  and  L.  H.  Worthley  of  the  Bureau  of  Entomolog>', 
left  Washington  October  2  to  visit  Massachusetts,  New  Hampshire,  New  York, 
Pennsylvania,  and  Ontario,  to  investigate  damages  by  the  European  com  borer. 

In  New  York  State,  a  state  employees*  i^ension  law  has  been  enacted  which  affecta 
all  station  workers.  It  provides  for  voluntary  retiren^nt  at  the  age  of  OO,  and  com- 
pulsory retirement  at  70  years.  The  amount  of  the  pension  is  determined  largely  by 
the  length  of  service  and  the  salary  at  the  time  of  retirement,  but  in  no  case  can  it 
exceed  one-half  the  amount  of  the  salary  at  the  time  of  retirement. 

Mr.  J.  L.  King,  entomological  assistant  of  the  Pennsylvania  Bureau  of  IMant  In- 
dustry, has  been  selected  by  Dr.  A.  L.  Quaintance,  who  is  in  charge  of  the  Japam>se 
beetle  investigations  and  control  work,  to  study  and  collect  |iarasitcs  and  predarrous 
enemies  of  the  Japanese  beetle  in  its  native  home.  Mr.  King  sailed  fn>m  San  Fran- 
cisco on  October  20,  and  after  a  brief 'stop  in  Hawaii  will  proceed  to  join  Mr.  Claussen 
in  Japan. 

The  following  resignations  from  tlM*  Bureau  of  Flntomology  have  been  announced: 
Charles  A.  Bennett ,«Satsunia,  Fla;  HaniM  H.  Link.  Orlando,  (la:  Fjne^t  L.  (Cham- 
bers, Doylestown,  Pa.;  R.  S.  Woglum,  .\lhambra.  Calif.,  to  become  director  i>f  ento- 
mology for  the  California  Fruit  Cin»weni*  Exchange;  R.  .\.  McKeown,  Me<iford, 
Ore.;  A.  R.  Moore,  Riverton,  N.  J.;  H.  K.  Thoni|x«nn.  Riverton,  N.  J.;  H.  E.  Loomis, 
Macclenny,  Fla. 

Hessian  fly  "field  Uboratories"  have  been  established  in  ( >hio  at  Br>-an,  Sandusky, 
Columbus  and  Wooster  by  the  Experiment  Station,  (%>llrge  of  .\grirulture  and  State 
Board  ol  Agriculture.  Entomokigists  of  the  three  institutions  are  rodperstinic  in 
a  state-wide  effort  t^i  minimise  the  damage  to  the  wheat  cn>p  caused  by  this  |»eiit. 
C.  H.  Waid,  of  the  Board  ol  Agriculture,  will  have  charge  of  the  field  work  at  Hr>'an; 
C.  L.  Metoatf,  of  the  rnivenity,  will  be  in  charge  at  Columbus;  P.  R.  Lowry  i«  in 
ebarfs  at  8aodusky»  and  VL  A.  GosHud  is  eooduelaiic  the  work  at  the  Sutioci.    Tht 
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September  Monthly  BiiUetin  contains  an  article  by  T.  H.  Parks,  entomologist  of  the 
University  Extension  Service,  on  "Wheat-Sowing  Dates  to  Avoid  Hessian  Fly." 
Additional  reconmiendations  based  on  the  present  investigations  will  be  widely 
disseminated  by  the  county  agents  and  press  of  the  state. 

Messrs.  C.  H.  Curran,  Vineland  Station  laboratory,  I.  J.  Amason,  Lethbridge 
laboratory,  V.  C.  Smith,  F.  P.  Ide,  headquarters,  J.  B.  MacFarlane,  R.  S.  Hawkins 
and  Professor  V.  S.  Pulling,  spruce  budworm  survey,  R.  S.  Longley,  apple  sucker  quar- 
antine, R.  N.  Bissonnette,  field  crop  and  garden  insects  and  H.  A.  Robertson,  Trees- 
bank  laboratory,  have  resigned  from  the  Entomological  Branch,  Canadian  Depart- 
ment of  Agricultiu^. 

Mr.  Arthur  Gibson,  dominion  entomologist,  accompanied  by  Messrs.  McLaine  and 
Keenan,  visited  the  European  com  borer  infestation  in  western  New  York  on  Septem- 
ber 20,  and  were  shown  about  by  Mr.  L.  H.  Worthley.  On  September  22,  an  impor- 
tant conference  on  the  European  com  borer  was  held  at  St.  Thomas,  Ont.,  at  which 
Mr.  W.  R.  Walton,  L.  H.  Worthley  Bureau  of  Entomology,  and  Dr.  E.  P.  Felt,  state 
entomologist  of  New  York,  were  present. 

After  serving  for  twenty-five  years  as  head  of  the  Department  of  Horticulture  and 
Entomology,  and  eleven  years  as  head  of  the  Department  of  Entomology  of  Purdue 
University  and  E^xperiment  Station,  Professor  James  Troop  now  relinquishes  his 
position  in  the  E^xperiment  Station  and  will  devote  his  time  to  teaching  in  the  School 
of  Agriculture.  Professor  John  J.  Davis,  formerly  with  the  United  States  Bureau  of 
Entomology,  is  now  head  of  the  Department  at  Purdue. 

According  to  Sciencet  Professor  George  P.  Gray,  assistant  professor  of  entomology, 
and  chemist  of  the  insecticide  laboratory,  University  of  Califomia,  has  resigned  to 
become  chief  of  the  division  of  chemistry  of  the  newly  organized  California  State  De- 
partment of  Agriculture,  with  headquartiers  at  Sacramento.  The  work  of  the  division 
of  chemistry  under  Professor  Gray  includes  the  oflScial  analysis  and  testing  of  insecti- 
cides, fungicides,  fertilizers,  dairy  products,  and  problems  connected  with  the  fruit 
and  vegetable  standardization  laws. 


AMERICAN  ASSOCIATION  OF  ECONOMIC  ENTOMOLOGISTS 
Important  Notice 
Until  January  1,  1921  ^  orders  for  Banks  Index  to  the  Literature  of  American 
Economic  Entomology,  1905  to  1914  inclusive,  will  be  accepted  for  $5.00  per  copy. 
The  Colcord  Index  to  the  Literature  of  American  Economic  Entomology,  1915  to 
1919  inclusive,  $5.00  per  copy.    For  delivery  in  foreign  countries,  50fi  extra. 
Payment  should  accompany  order.  • 

After  January  i,  1921,  orders  for  these  books  will  be  received  at  the  following 
raters: 

Banks  Index $6 .  00  per  copy 

Colcord  Index $6 .  00  per  copy 

Parties  desiring  to  secure  the  lower  rate  must  order  before  January  1. 

A.  F.  Burgess,  Secretary. 
Melrose  Highlands,  Mass. 
November  24,  1920. 


Mailed  December  22,  1920 
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